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Final Report , , 
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XOWMfflS ,AN ACCOUNTABIUTY MQDEI, OF THE E*DUCATi()NAL PROCESS 

« < " , ' I 

* 14 *| ■ 

Introductloix t 

the basic objective of this research program was to develop* and ^ 
to test an accountability model of the educational process. Ideally, 
we would have liked to have had a model which had been developed^ tested, 
and implemented by the time that the gpant was supposed to terminate. 
Measured against this ideal, one cannot say that our performance has 
matched our anib.itions, and our dreams. However, a great deal of work has 
been acconq>lished and we feel that we have leafned a great deal. In fact, 
' we now believe that accountability models can be made operational and 
fully implemented although we have not had, and do not have, the resources 
to do so at the present time. In addition, it is only fair to say that 
the probleai is much. more difficult than we originally realised. 

Basically, thii grant covered two types of activities. First, in 
cooperation with, the Pittsburgh School District, we devoted a major 
effort toward the development of a" data base, the construction of 
appropriate models, the conduct of analyses of the data, and we hoped 
to have these findings implemented. We have not yet discussed implemen- 
tation with the officials of the district because the analysis is not 
yet completed. In short, the construction of the data base, which 
absorbed most of our energies, turned out to be such a monumental task, • 
and a task only partially under the control of our research team, that 
this effort itself was not completed until about the time that the project 

should have been over. This is not to say that no analysis was accom- 

'f ' ' ■ . 

plished. Quite to the contrary, much analysis was accomplished and 

V \ .. . / 
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one paper, "Operational Accountability" was written based urfon these 
preliminary results'and this paper is included with this report. However, 
the analyai«*/^8 still going on and should go on for some time' since we 
believe that we have developed an excellent data base. If the findings 

warrant it, and if the districts are setious in their expressed desires 

* ■. 

to make accountability operational, we may seek additional funds r-) 
implement our findings and our methodologies. • ^ 

< Given„the above, especially the difficulty in the acquisition of 

our data#base irom the Pittsburgh Schools, we looked around for^ another 
source of data so that inpdels might be developed and tested while we 
were trying ta develop our local sources of data. We decided that the 
data frota the Equatli';y of Educational Opportunity Survey (The Coleman 
data.) might be utllized-for this purpose. We secured the twelfth &rade j 
tapes* and, since this move enlarged the project beyond the scale which 

we had originally envisioned, we also secured some additional resources 

« , 

and have ^ilso invested a substantial amount of our own internal research 
support into this enlarged project. Three papers have presently been 
written- based upon the Coleman data. These are titled, "A Simultaneous 
Equations ttodel of the Educational Process", "Education From An 
Anthropological Perspective: An Empirical ^investigation of Structural 
Differences Among Blacks and Whites", and "A Simultaneous Equations 
Model of the Educational Process: The Colpman Data Revisited With An 
Emphasis UpoYi Achievanent". A copy of each of these papers is 
enclosed. . * • 



It is appropriate to discuss these activities separately. We 
begin wTth a summary of the work directly associated with the Pittsburgh 
Schools. - ^ . 

ft 

The Pittsburgh -Schools Portion of the Project; 

As w^s indicated above, this portion of tlie project absorbed most 
of- the original resources which w^re provided by the gr*nt. It was also 
an extrfemely frustrating activity. Data acquisition from an on-go^ing 
school systfenf is extremely difficult even*when, as was our case, an 
Assistant Superintendent is extremely interfested in the project. 
(He just became the Superintendent.) Accordingly, in the discussion . 
below we will first, discuss the data which Whave finally been able to 
accumulate and -which we are now in the process of analyz:'.ng. Since we 
y?ere interested in determine whether this' frustratinii activity would 
♦ eventually be worthwhile, we conducted an analysis utilizing a part of 
the data and this \forkr15ecame the basia for tlje enclosed paper entitled, 
"Operational Accountability" . A sum^ry of that paper is provided in 
this text after the, basic data is described. 
PeBcriptioA of the Pittsburgh Data ; , 
• Our data collection procedures were guided by our ultimate research 
'Objective of identifying a variable which coi Id be used as an indicator 
.of the output of the educational process and pErtitioning the variance 
oi the output variable into components associated with the home environment 
and personal characteris-tics. of the children, the social locational 
characteristics of the individual schools, the characteristics of- the 
administrative and teaching staffs of the schools, and the particular .character 
istics of the childrens' teachers. Furthermore, we were intent on creating 



a working data file composed of data at an extremely fine leve^ of aggrega- 
tiofw* Since we were interested in examining the §ffect^^of "contextual'^ 
variables such as neighborhoods and school environment we were cautious 
not to define a level of aggregation which would lead to an averaging out 
of such Effects. .This is*" a particularly severe problem with data, such 
as the census, which are^ollected on the basis of arbitrarilly defined 
grids.* Initially, three files were constructed containing data ons 
I) Individual students; II) :^ndividual administrative and teaching staffs; 
and III) demographic and socioeconomic characteristics^ of the city. These ^ 

• are discussed in detail below. 

• I) Student File ^ 

Through the cooperation of th^ Pittsburgh public schools research staff 
we had the school system's computer department create two tapes detailing 
specified characteristics for students. The first tape contained rec^ds 
for 8,823 students who were in the 5tt\, 6th and 7th grades in 1970, took 
a battery of metropolitan area-wide achievement tests (MATS) in that year 
and took a similjir battery of tests at the end of the following year. 

The testing schedule for these two batteries of tests had been May, \970, 

and April, 1971. Thus, we had change scores with which we would estimate 

the impact of one year's exposure to the educational process. The changes 

in achievement score — the two tests thus became our dependent measure 

-•- - t 
of the output of the school system. 

• " * ■ ■ u. . 
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The data t«ctfK4ed on this tape fall into three categoric st 1) Iden- 
tification of Student and school j 2) personal characteristica of itudant 
and residence lotaitionj and 3) test results for 1970 and 1971. 

'Specific items included under 1): the stMent'a na««< acWl ayatcm , • •* 

identification number, htwae rooms arid schools in 1970 and 1971, and school 

I' • • ■ . 

area i<tdm (th« Pittsburgh Public Schools arre organized into three areaa, 

■ ■ ■ ' ' 

Vhich iiire each un^er a supervisor), 

V * 

dftder 2), data included the following t the student* s sex, race, 
age (in years'and months),, grades in 1970 and 1971, names and residence - 
by street address and zip code of parents or guardians, and participation 
in special programs. 

for 3) data' included the following: IQ scores on the Otis-Lenon 
test (takpn in* 2nd, 5th and 8th gra4es) and, scores on the following MATs an 
1970)' wori knowledge, reading, spelling, language study skills, arithmetic 
computation, arithmetic problem solving, social studies, social studies / 
skills and science. .ji^TS' taken in 1971* word knowledge, reading language, spellUag 
computation, arithmetic concepts, arithmetic problem solving, science a.id 

socldl studies • , ^ ' ^ 

Although these raw data supplied by the Pittsburgh public school system- 
wore remarkably detailed and extensive we encountered several problems in 
attempting to exploit the "data for our research purposes. These problems 



7 



chtMcterlzed ill of our edtiwtiofial data. They fell into the following 

categories and led to significant delays. 1) Ckunputer incoe^tibllitiea; 

2) MAT chafes betweei^ 1970 and 1971} and 3) inconsistent and irifeletyant 

jrecoidsi %xe»e era disoisied beiow^ 

I) Relevant school system data were kept on aaater tapes at the 

yittsbiof^ Board of Education building, these tapes had a density of 1600 bpi. 

•As it twned out, the tape drives at the Carnegie-Mellon University Coapu- 
tationl Center could read tapes with a maximua of 800 bp;U This seeaiingly 
trivifl computer incoBipatiblllty became a swere issue when we leanaed 
that there was only* one machine in the city capable of perfoming « cimvarslon 
from 1600 to 800 bpi and this machine ^ owned by Presbyterian University * 
Hospital, was under a heavy work schedule. In fact, it took an average of 
one month for each tape received from the /school system to be converted 
so that they could be read and used at the University Computation Center, 
such conversions were required on six different tapes. 



2) tKie MAT testing hiatorj^ for the students on our file is displayed 



below. 



/ 



May 1970 



Te0t Serit^s 
(1959 Edition) 



Partial Intettnediate 
Partial Intermediate 
Partial Advanced 



Time Peridd 



4- 10 months 



April 1971 
Grade 




Test Series 
(1970 Edition) 



Partial Intermediate 
Partial Advanced 
Complete Advanced 



In my, 1970, th* 1959 •difeion of t:h« MATS wit «d«ii»lit«r«4. .8«uj4««t» 
in 5th and Sth gr«d«t took intimmiiMf |»i??tl*l t««t» (thM« did mt iKWludt . 
•ocial «ci«»c« «twi tci«nc« compontat*), Ifmmm:, in 1971 th« tMwttr •dttioa 
of th« «chi«v«»«at t«»ti psblinhMA in 1^0 msm «d«itii«t«r«d. F«jf^«m»r«, 
vbilft »tud«ttt« itt th« 6th 8«|id« itg«ia took fch« i«rti«l iiit«»«di«t« b«tt«Ky, 

■ **** 

those in the 7t^ took th« {«tti«l «dy«ttced b«tt«ry, thui it hte»m MCMu^ty ^ 
to cowett'icore* in th« di£««irent Wtteritt «ad. different edi^at to 
coBiimrable veluei., Conyettion teblet wwe «c^i^«d fifO« Bercoujft, Bk*««. . ^ . 
end World.' Inc. , the- t«it*'p«blieher», end cowputer progsoint mtm wtittott.whioh 
took the rew ecoree converted and these to gradf equivalenclee foi: each edition 
end thea coKverted these to comparable 1970 grade equivalency, acores. 

In aoae instances, extrapolations o£ published conversion tables We 
require 1. Onfortunstely, conversion to cooparable. scores fior the interaiadiate 
to advanced battery was not possible and we were forced to exclu-Je. change - 
scores of. students who were in the 6th gra-ic in 1970 and were in th^ 7th/grade in^^?! 

3) For various reasons indivilual student records were excluded from 
the finil student file. These included*, students who resldedjout6,ide of 
the cit/j students who changed schools with the 1970-1971 academic 'year-, 
^cudentj who were in the 4th or 8th grades in May, 1970 or in the Sth.or 
9th gra ics in April, 1971; students whosf. scor/s were anoroolous; students 
in schools with too few observations in a grade « 10); students in resittottce 
areas lot which census data were irrctreavably svppres»»cd or could not be 
identified; and students whose demographic characteristics were unknown. 

' In addition to the primary student file, a secondary tape file ^ ♦ 

containing summary characteristics for all 93,.15l students in the school / 
system was acquired. These data were merged vktb printouts detailing 



gr»d Jji««x*r«c«, .tipecstfic «ttfnd«!tce recorclt- feo create « 4etcript:lon o£ ihe , - 
generel «£udfi^ eaVitoiwent* for those ichoole end gir«de».for i*ich pviM«v3f 
teet.dett.wtr* «x£«iit«; • * * t ' • ' 

Sfc* ff me -t . s — 

1 Fro* the Mtt«l>tu?8h i>uMlc."«chool» we ecqulred t«pe« det«illn« »chofil ' 
•teff ^ter««tert|ti;tci forfeit the eysteii's achoole. f«jr the* 19^9.»^^70, . 

*M ;i97a. Itie i^pee fell Into t«o cofapetiile c*te«oriei! l> « * 
-certlHcetion tkpe end, 2> « peytoll 'tepe. , Ihe former tape i« cj^netwctted 
fdH<win« guldeiincB laid doiin by the-ftennsylvania Depart«enfc of ISducation' 
i^ile the, latter waa designed' to *8uif rc^l«i««««ntff»o£ che accouating 
•Jeparttfkent of the Pittsburgh FsibMc Schools, It wa&^frow dataon.theae 
, tapes that we expected to be able to identlfsf and Xjontrol |he profefislohal" ^ 
^^racfceri»tlc» associated vith the general aafeool eitvirotti«nt, the gi:a«e 
and the claaa o£ 



h^ome ntpparent i 



dach student in our priaary aiaideat file. 4.« it will 

' » ' ■ . ' ' \ ♦ : " 

ro« the dlacuision below, we were unabl* to identify 

. »* ' 

Staff with'Bpeci^lc ptudeafcs, crassrooms, or even grades* AltKough^ 
we had initially believed that, the data permitted such identi'flo4tiOn. • 
as it turned but, fiowever, we were forcW to' construct coarse coBiDine^rade 
end. overall ..school charactef l8tii«<!«?i«bl<3. We- detail the*contettts tff 

each tape below. • ' • . : . « ' . 

*'■ , ' . ' } * ^' " '* • • 

" f l> Certlflt'atioiv tape. 'This tape. (ietails the ipcordrf of 389 admin- 

Istratlvc eioployt es and l-,228 teaching parsonjjel in, the" Pittsburgh' public 

8c"hoot sy»te«. individuals are identified by their social security- 

niWberji— a factor p^it<:lng 'crrojia checkit^ ^th ^\\^ PI^^U accounting ^ 

Tape.' Records of each individual's demographic ^araqterlstica^^ include; ; 

- ■ ' /. , * " ■ \ . ' .'V ? • 

sex, marital. states ahrl -age. -anployment data include,: instltutlftnal 



locftioa (118 posftlfeilities), percent' of tine aapioyed, teaching experi«nc« 
iii Pittsburgh, ^eansylvaai*, reaaiittder of U.S. «nd countries of foreign 
service (fay country) , yesrs of education beyond high school diploets (18 * ,» 
fwssihilities), s«l«ry,' current position cUaaificstlon (63 possibilities 
^detailed in appendJje A), nuaber of professional employees supervised, 
aiatus (full tisw «r substitute and type), teachii^ assignaents (107 
possibilities detailed in appendix C i#ith room for records of one major and 
.four minor aeslgnstents) , certification by type of certificate and years 
held C4 possibilities with roooi for records of three certificates), 
fields of certification (222 possibilities detailed in appendix D with 
rooB for records of eleven areas of certification), periods teaching and, 
fiwklly, reason for temlnatlon if terminated during' the past year. 

2) Payroll tape. !Ehls tape created to fill requirements specified 
by the Pittsburgh public schools accounting department .contains somt data 
on topics *dllch are also covered by data in the certification tape. Hm.^er. 
in fflsny instances the data from this tape aire more disaggregate. Wc 
describe only those variables which are unique to this tape or expand on . 
data in the previous tape. The data include j race, number of dependents, 
date of employjfet, expanded termination reasons «nd date termination 
became effective, leave status, job title, retirement status, level and 
etep in salary scale (permits breakdown of education and experience 
■ incentives), jpployment category (five distinctions), position classifi- 
cation (439 possibilities detailed In appendix B) , funding characteristics 
(permits Identifying individuals hired with federal, state and local funds), ^ 
priSMtt location and department (with room for three locations and departments) 
afeclal salary 'Increments based 'on longevity, and attendance at special 
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pt«gt»m ««d allowed «nd u«ed «lck d*y», vacation and othe^ «bf«B<?e». 

Th««« wo were merged by ttaivg the individual •« aocial aecurity 

auaber aa an id«at:ification, then ataf « from schcola Identified with 
•tudenta in the priaary student file were chosen and the others discarded. 
Hean. aiadian and sp»oad sharacteriatica- of administrative and taacning 
ataff for grade levels (psmtxf, ^nteraediate and secondary) and overall 
achools ware then coaputed aiid aa&igned to each student* « file according 
to the atudenft'f school location. To these were added the general 
demographics of the student body ^ttnd the c** racteristlc absence rates. 
Thus, the working file ws^ oriented itowards individual students and 
contained data on variables such as the Student's ^.^sjographics and 
teacher environment thought on an a priori basi^ iifciir to influe^we tite 
student' ir achievement levr , 
s 11%, Demographic and Socioeconomic Fi le « » 

Our objectf.ve here was to ob^uiln demograpific and sswloeconwnic data of 
sufficient disaggregation to provide meaningful lndi^^«t<irs of local 
neighborhood characteristics for strident residences and school locations. 
Our motivation was two-Jold.. On the oi»c hawd, we were unable to 
acquire direct socioeronomic and iseet iata m zhb families of ttudents 
in our primary file and thua were interested in acquiring data which 
would serve as surrogates for th^^ie absent direct data. On the other hand, 
^,we presumetf that the neighbotaood characteristics of thc^st«dent»8 
residence and school woultl have an c£fe<?t aiJ the atmlcnt's behavior, mu 
contextual variable was thought to operatic in the following fashicr,: a 
black child rcaiiing in a low income ghetto neighborhood enrolled m the 
same school as a black child residing in a twiddle class white ncighboshosd 
a would be expected to have different aehtcveaeftt. levels all other things 

held conatant, . 

12 ■ • 



> <rt»ialn of aufficieat detftil «ttd di8aggregati<Ai we eagag«4 

ttie ««««ic«» o€ Sitiowi? natming X»t« Coicporation of Bodi|8t€W, i 

K^K-.c::; 4V , ' .. ,. ■ .:, ... : ■ ; ■ - \: ' . 

mi tt^K'kl- ^i* cow^my ctMtea « cowbiaatiott t*jpe lor «« cmtaialng x* ^ 
■*;■■■■„ ' . ■■. ■ , ' ■ . ■ : ■ ' ■ ■ *. ♦ «- , ■ ■ ■ ' - % ■ ■ 

it« Um tht l»t, 2ad ««d 4tli count caiaius tapes *t €he ceaatt« blccfc 

grouping (cl>g) l«v«l of «ggreg*tioaa. A «t>s is appseoxSiMtely the . 

»,e«tt»u« tract «»d is coaipoaea o£ Uocka cfeoa^ot oa l^a arbtmry V 

i^tiiM^Ua « BiaentlaXly, the cbgs were so conatrttCt«^4 

«s ^0 hm cloae apprwciaationa of "feigt^oiltoods"* ^ 

the co#l^te'4at« supplied In this tape detail deaographic and «< 
"~iconoiaio cliaracteriatice for'the Pittibargfe Standard Hetropolitan Stati.»&c«l 

Area. We decided to conatract two files from these data, one containiti^ 
cenaua tract data and the other contaitiing data on cbgs. He chose only 
those tracts and c%« ift ^ic^^ 'w* schools. Little 

difficulty was eacountered at the census tract level. ^However ^ at the cbg 
level we ran ineo extensive difficulties caused by data suppr^sions 
built into the original census tapes by the B«reau of the Census in order 
to preserve the privacy of individuals when there were too f ew tnenibers " of 
« claasiftcatiott present in the cbg. By eaploylng some simple accounting 
procedures we were able to circuawent these suppressions for all variables 
we were interested in for all cbgs we had students in. Thus, we created 
• data file of eietreaely fine disaggregation and which is probably unaaitch^ 

anywhere* ; ' ^ , ' 

The detaila of the census data arc contained in appendix E, Frcm 
these we created a preliaifltry file «f 43 ccaiposite variables which are 
listed below, * ^ 
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ftellsainatry Censua V«iri»blea 

« ■ 

3. ^erc^at bUck ' 

4. 'Feresint fcoreigK bom \ • 

5. l^rcent df 'wiitte population xM.&c 18 yeata o£ age 
^ 6, tercant of >^ite popttlasion ovej? 65 years of ag« 

7. Percent of black i«jpttlation undeir 18 yaara of age * 

8. i Pereent of black population over S5 years of ttge 

9. Percent of tidiite families wi til f«£«ie heads 
lo/ Percent *of black famiUes with, feaiale Iiead^ . 
U. Percent of population 3-34 enrolled in school - 

12. Percent of 16-21 not enrolled in school and not eraployeid 

13. Percent of theppopulatlon under 25"T»ith under 8 years of schooling 

14. Percent of the population under 25 with 9-15 years of schooling 

15. Percent of ths population under 25 with laore than 16 years of schooling 

16. Percent of the population under 5 residing in a different house in 1965 
Percent of the population over 16 uneaiployed 

18. Percent of ^^ite population over 16 unemployed 
19^ Percent of black population over 16 uneaployed 

20. Median faiatly income 

21. Median income of families and unrelated Individuals j 

22. Percent of families and unrelated individuals with incomes under §3000 

23. Percent of families and unrelated individuals with incomes over $15000 

24. Percent of families receiving public assistance 

25. Percent of related chil'dren under 18 not living with both parents and 

having inc<»c8 below poverty level 

14 



13 



- 26. Percent of housiiig tmlts rented and occupied 

> 27 • Number of indlvldimls per hcmsiiig unit 

— * ■ ■ ' " 1 ' . ,' ■■ ' ♦ ' * 

28. NwOjer of white per White tiousiag unit 

,/ • : , . ... ■ ^ ■ . , 

29.. iKwabf* o£ l»Uck per t>lack housing unit 

30,. -m^fse oi white per ^ite owner Offcupied housing unit 

31. Htttther of i^iite per whitie-renter occupied housing unit 

32. Sumfaer of black per hlack owner occupied housing unit 

33. 'nuBfcer of black per black renter occupied housing unit 

34. Percent of units with* more than* 1.51 individuals per room 

35. Percentvof unite lacking plumbing <r ^ 
36i: Median persons per room 

37. Median house value 

38. Median monthly rent • 
39* Telephones available per'ttnit 

40. Median age of structures in 1970 

41. Median yearjs since arrival 

42. Percent of occupied units occupied during 1968-1970 
43^ Percent of occupied units with more than one autcHnobile 



In addition to these preliminary variables several other race-specific 
per capita and per fatally income variables were dofined^. Correlational 
analyses were performed to reduce these variables to a set which could be 
used.as Indicators of local demographic and socloeeonomic conditions. 
Approxiiftately ten variables have been chosen but techniques are being - 
e»ployed to further reduce these. These variables will th«^n be identified 
with student residence and school locations iii the following tnanner. 
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. Through the cooperation of the South Western Poansylvania Regional 
Pl«*ning Association we were able t^^use a special program they itad 
il^veloped to assign unique cbg nual^ers to street nusabers. This- procediire 
vas employed for ^tudentj residences and school locations* Unfortunately, 
thia mapping routine was sat able to assign cbg Aunibers to every ntudent ^ 
and tt EffialX number were excluded as a cmisequence. W^th these cbg. numbers 
we were able to «dd to the "enlarged student files data on the. demographic 
and socioeconanic^characteristics of their residence and school locations 
for both disaggregated cbg's and'aggregate census tracts, alius, the 
, final "studtsit file containp records detailing each student's, achievement 
behavior, peraoiiil characif eristics , professloiwl educational environment, 
student body environment, local school neighborhpod and residence neigh- 
borhood characteristics. . v.- 
The Analysis Which la In Process ; 

Although we have wor&ed with portions of ;44iqjabove data^ we are only 
now beginning to analyze this data in its totality. As is traditional fjr 
any such basically empirical worit ,'W6 have begun wii;h simple regression*. 
These initial regressions should give us some guidance an4 we may then . 
construct a more complicated model; Although all resw2fces frofil our 
initial grant have long been exhausted^ we will continue to utilize 
university and other resources in order to complete this analysis. 

Two points are relevant here. Firat^ we have every reason to be _ 
.extremely confident that the output of this anal:f8i8 'will be useful. The 
initial analysis which is autamriaed below was itself very useful for the f 

. " ' ■ ,/' ■• - : 

f ' , • . 

.. ' ' •■ i 

.' ♦ ■ ' 



managers within the School District, and this additional analysis of this 
expanded set of data should be even more useful. On the other hand, we . 
are now certain, given our work witH. the Coleman data, that any mod>»l which 
is constructed to analyze thi« body of data ^^ill be a misspecified mc4el 
since this" data does not include infonaatio:^ concerning the efficacy, 
tiotivition, and expectations of indfVidual students and those expectations 
which he perceives 'that his teachers and parents have for him„or hec, "this 
kind of information was contained in the Equality of Educational Opportunity 
Surv^, and our work indicates^that it is very important. - ^ 

■The Preliminary Results. ; . . . - .* 

' Since ^mong other reasons we wanf^d to know whether our effojrts might h&ld 
.future pay off, we conducted an initial analysis upon the d^ta which was easiest 
to obtain. (student scores -on the standardized tests including I.Q., age, 
sex, race, and school), the resuUs of this. analysis are contained irf the 
enclosed paper Which is titled, "Operational Accountability". One of the ' 
main purposes of this initial analysis 'w£ts to determine whether there might 
b4 effects upon achievement which might be attributable to the school which 
a particular student attended. The answer to this question was positive. ^- ^ 
Hence, the decision-makers could inquire as to the souifce of the positive or 
•negative effect upon achievement which was attributed to some particular 
^ schooJL. Clearly, such a question is impossible without such a study as 
this one. ,However, since 'this study could control for. only I.Q.j^age, sex, 
ani race we believe that a complete analysis of the data which we have 
assembled will be bf interest not only tO the decision-makers within" the 
Pittsburgh School System but also, to the larger public which is ^nt6rested 
in educational research. We repeat again that this paper is included so ^ 
that it is to be considered part of this final report. 

0 
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S>gnmary of the Work on the Colemag Data ; 

As was mentioned- earlier, we secured additional resources, .including 
a very substantial contribii4:ion f i om Carnegie-Mellon University, ^o that 
we might go ahead while ouf db^a was being assembled and investigate some 
of oiir ideas vlthia ,the context \pf "the existing data represented by the 
twelfth^grade* trapes of the Equal iW of Educational Opportunity Survey. 
Of course, we believed initially (a\d now feel that we have confirmed the 
fact) that this aspect of our effort;/^ould prove to be of interest in and ■ 
of itself. In short, we felt, that thiX data had never been properly ^ . 
analyzed so that our efforts might be useful in and of themlelves. 

' The details, of our re-analysjLs of the Coleman data are contained 
within the enclosed papers, "A Simultaneous Equations Model of the 
Educational Process", "Education From An Anthropological Perspective: An 
Empirical Investigation of Structural Differences Among Blacks aftd Whites", 
and "A Simultaneous Equations Model of the Educational Process i The Coleman 
■ Data" ReHsited -Wfth An Emphasis Upon Achievement". These papers are con- 
sid'^red to be a part of this report. We might note in passing that they 
are still subject to revision so that the results are not yet to be 
Considered ''fti^r'. Indeed, we might note that in at least ^one of these . ' 
^^felimlnary drafta we forgot to thank bur supporting grantors! We 
' certainly .will not make such a mistake in the final version. 

All of these papers share a common basic idea. This simple ided is 
tfiat the educational prdcess has several outputs which include achievement,, 
efficacy, motivation, and expectations. The notion is that all tliese must 
be considered to be endogenous variables so that the educational process , 
can only be modelled through the methodology of simultaneous equations. 



If the above notion is correct, and we believe Aat the enclosed papers 
indicate that it is, then all of the previous analyses of this data may be 
subject tc/ what~is noted with'in the econometric literature as simultaneous 
equatlm^ bias.. In other words, resulr.s based upon single equation regrefls ion 
modelip may yield biased results. ^ 

'we believe that the enclosed papers justify our views thaj t^e 
.eii^cational process must be modelled by .a system of simultaneous equations. 
We \believe that the results which we have ob tailed are both ^tew and 

important. _ 

J Obviously we cannot go into the details ■h'fere, which mus.t be left 
.-to the iiafcluded papers,' bufr it is worth noting that not only is the. 

K,. . ' >. ■ ■ - N ■ ^ 

enddgenoua part of the -system important but that the\exogenous part has 



- powerful. policy implications for both. oue nation and fd^ accountability 

models. While, -it is now popular to argue that the resources of the 

' " ■ " --■ ' . J 

educational system are not important in relation to the o;itputs of that 

..■,■'/.'-■ , ■ ■ ' 

system, „these popular ideas are not supported by the results reported in 
the^e papers.' Indeed, our resUlts indicate that the resources of the 
system contribute most importantly to- educational outcomes. Teachers 
ai/e impoirtgi^f^a 'is indicated not only by the pupil-teacher ratio but 
also by the scores' which teachers achieved on' their standardized test. 
In a aumbry, the resources of the system are very important and 
educatioiial outcomes cannot be attributed solely, to family backgroujid, 
peer gi;oup, and inherited Characteristics. ' 
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''Conclusions : ' . 

We feel that this research proje^ct has demonstrated that accountability 

can be made into an operational, concept. We feel that our effpTrts have 
yielded important new results. Clearly, educational systems can collect 
data which 'are similar to that contained within the Equality of Educational 
Opportunity Survey and such data 'would"be a great step forward in making 

accountability operational. Obviously, such da ta"^ can be imprwed-.-4>on— 

The first step would be to Identify^pupila with ^eir teachers so that we 
might be better able to sort out what may be important teacher effects upon 
both achievement and the other, outputs of the educational system. It is 
unfortunate that this kind of data is not automatfcally collected by the 
educational system. 
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Position Classification Code 



Administrative Supervisory 



0000 Superintendent, lounty 

0001 Associate Superintendent, County 
0003 Assistant Superintendent, County 
0005 Superintendent, District 

0007 Associate Superintendent, District 

0009 Assistant Superintendent, District 

0010 Supervising Principal- 
0015 Administrative Assistant 

" 0020 Secondary Principal 

0025 Assistant or Vice -Secondary Principal 
0030 Elementary Principal 
0035 Assistant or Vice -Elementary Principal 
0045 Assistant or Vice-Combined Elementary and 
* Secondary Principal * ' - 

0048 Director, Audio-Visual Services 

0049 Director, Recreation 

0b50 Director, Industrial Education * 

0055 Director, Vocatlon6;l Education 

006D Coordinator, i:rade ,and Industrial Education 

0063 Supervisor, Agrlculature Education ^ 
^ 0065 Supei-visor, Vocational Trade and Industrial 

Education 
^ 007) Supervisor, Speech and hearing 

007 5 Supervisor, Special Education 

0075 Supervisor, ©uidauce - 

0080 Supervisor, Elementary 

0085 Supervisor, Secondary 

0090 Supervisor, Combined- 

Classroom Teachers 



0405 Nursery School Teacher 
0410 Kindergarten Teacher 
0415 Elementarjr Teacher 
0420 Secondary Teacher 

0425- Combined Elementary and Secondary Teacher 
^ 0430 Special Education ^ Teacher — ' 
0435 Speech Correctionist 
0440 Head of Department ^ x ^ 
0445 Extension Adult Education 
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AppetidixA (C0ntinu«4)i 



Coocdiwttse Service 

0801 Assistant to the Superintendeat 

in Char&a of Inetruction 

0802 Assistant Ito the Supeiintendent 

in Charge of^Butiness Aff^airs 

0803 Assistant to the Soperw^ising Principal 

in Charge of Instruction 

0804 Assistatit to the Supervisljig Principal 

in Charge of Bus&iess Affairs 

0805 Business Manager 

0807 Curriculum Coordinator 

0808 Curriculum Director 
0810 Dental Hygienist 

0815 Guidance Personnel, Eleaeutary 

0820 Guidance Personnel, Secondary 
, . 0825 Guidance Personnel, Coojjined 

0830 Home and School Visitor . 

0535 Librarian, Elementary 

0840 Librarian, Secondary 

0845 Librarian,. Combined 

0850 Manager,' School Food Services 

0855 Occupational Therapist ' 

0860 Physical Therapist 

0863 Psychiatric Social Worker 
• 0864 Psycholjiiical Examiner 
. 0865 Psychologist, Cowaty - •> 

0870 Psychologist, District 

0875 School Nurse ' 

0880 Specialist 

0885* Specialist, Education Prograw ^ 
0890 Specialistr, Research 
08?^ Audiowetr'ist 



9900 Others, Specify 
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PB2 - miTIOH CODES 



X Bvufevisxtmdmt o£ SchooU 

2 Coafcroller 

3 SoXicttor 
A Ttmautat 

5 D«3pttt:^ C€«cit»oXXer 

6 Deputy Stiperintendent 

7 Atsiatsat Supsrinteadfwat 

8 Director (Division) 

9 Dlrecur (Education 

XO i)lr«cfcor (SpeciaX Fmctton) 

XI PersoiuiX J^eave' 

X2 Vacation RepXac«sie»t 

X3 Othtr RepXaceBMaat 

X4 Overtime - Day Care C«at«rs 

X5 Vacation 1?ay 

X6 Work Shop SaXaries 

X7 . iXXneaa RepXacetaenC 

X8 'Xettaiml Pay- 

X9 Teacher Bxaminationa 

1210 Aimuity 

2X SuiBBor PXanning ^ 

22 Penatimer^ * - ' 

23 Svamev Ciaae ScheduXing • ^ 

24 Teacher FeXXowahip Prograc 

25 Absence" Provision 

26 In-Service Training 

27 Overtime . 

28 SabbaticaX 

29 Temporary HeXp ^ 

30 Turnover Provision 
' 3X CodBittee Work 

32 SaXary Advance Study 

33 Detached Aaifignment 

34 Associate Director 

35 Assistant Director 

36 Coordinating Difcector 

37 Assistant Chief Accountant 

38 Assistant Coiiector A 

39 Assistant Collector B 

40 Assistant Purchasing Agent 

41 Personnel' Assistant X 

42 Administrative Assistant 

43 Persormei A8«ist'»tt*: X _ 

44 Administrative Assistant 

45 .PersonneX Assistant 2 

46 Assistant SoXicitoif 

47 SpociaX Assistant 

48 Administrative Intern -* 

49 Assistant to Treasurer 

50 Assistjmt to Chief of Maintejiance 

51 Assistant to Director 
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Appendix B (continued) 



52 Cosatmct OsisstliMi , - 

.54 Chl«f ,of Ths,yton Ad«ittl»tr«tlOB , 
55 *8£*ti«ti€i«R '■ 

57 f JaassiAl Manager ♦ 
5^ Jr. AcccHmtaat 

59 Exacisffc'iw A8siat«nl: 

60 Chi4f Accoi2*t»nt 

61 Accoimt»ttt 1 

62 Acscouatant 2 ' _ • * 

63 Auditoi? t 

64 Auditor 2 . 

65 Retiraaent Counwlor . « 

66 Accountant 3- ^ 

67 Eatecufcive'Sficr«t*ry j 

68 Editor 

69' Secretary 1\ ^ ' ' 

70 Socretasy 2 * 

71 Secretary 3 . » 

72 Secretary 4» ' 

73 Auditor 3 ^ , 

74 Ejqpedttert - ■ / , 

75 Disbtweaanent Supervlaor 

76 Auditor School Gonttoller 

77 DeXifequenf Tax Inva»ti^tor 
,7a Planning Specialist, " 

79 .Re*iJMirch Sp?«!laU«t ^ • . 
^.80 Pro«ra» Specialist 
"81 Research Associate 

82 Classification Officer 

83 Frinriipal 

84 Vice-Principal 

85 Aaaistanfc Principal , 

86 Dean of Students 

87 Administrator in Clierge 

88 33ean of Instruction* 

89 Senicfe ' Coordinator 

90 tlodrdink^or 

100 Assis^int Coordinator = 

101 Supervisor 2 

102 S^hffoi Volunteer Work Supervisor - 
lOa. Sijtljeitvisor 1 

lb4 Supervisor (Curriculum and instruction)^ 
105 Supeirvisors SufflBer Pay " . 

•106 Cuineicttlui Writing , » • . 

, 107 Editor • - 

108 Editor ' , . • „ » 

109 Editorial Assistant -* 

110 Testing Asslstimt , « 

110 Safety Education Assistant • 

111 Medical Sjiperviaor 
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112 B«ttC»l Sup8CTi«oi? 

113 ^bttl*eiog Sufwittvlica: 

Its conatructim SupeKviior 

116 Cbi«£ of o^t&tiaBM ' 

117 <3iaef of iteinCttMmce 

118 nUttlct Cttitodi*l Sttperyi»o» 
llf ytopfrty Contirol Supeirvlior 

120 tSMt Supervloos I 

121 Tax S«pervi»ot 2 

122 School So«i«l Wos?k Supfficvlsojf = 

123 A%ahtmt Stip«rvi»or of.Securiiiy 
. 124 'Tr«wiport*tioo SupesvlBor 

- 125 Sutatog Snptxviam: 
126 froglfiHQBitng Supawisose (Ca«pue«ie) " 
12^ EdMcattottal Faciliti«s Coor^tiator 

• 128 Activities Ditfactox^ 

Girl's Advisw (Kurae) 

130 Couns«lGic« 

131 Head Couaaelor 

132 DtaftaoMM^ 

133 S&£ieky Inapector 
m Deaigning Architect 

135 Heating-Fliirabing Oraftaoaa 

136 AwMtectual braftaaan 

137 Electrical Engineer , 

138 Heating-PludOjing Engineer 

139 Electrical Draftaiom 

140 Inapector Mechanical 

141 Project Architect ' 

142 Electrical Inapector 

143 Senior Syateow Analyst 

144 Programer - Analyst 2 " 

145 Prograamer -^Analyst % 

146 Student intern 

147 fcuilding Inaajsctor 1 , 

148 luilding Baspector 2 ^ 
1&9 Maaterial Esi^iter 
150 i«to Mechanic I 

• 151 Atito Mechanic 2 
132 TV Repailgpan 

153 Buyer 1 

154 Bu^ar 2 

155 Buyer 3 

156 Audio-Visual Technician 1 

157 Audio-Visual Technician 2 

158 Audio-Visual Technician 3 

159 Facilttiea Statistical Coordinator 

160 Crafting Aide 

161 Design Draftsiaan 

162 Musical instcuaent Repai«»an 
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163 ei»ie£ of Heating and Pi-i«fflbi«S Wmim 
16'* Sp»ci«lcatiois Wiritej? 

165 Pgogi?«ODjes 1 

166 D»t« Frocetsing Editor 



168 Account Clcsk I \ 
IS9 School Chief Clerk 2 ^ 
170 School Clerk 1 » 
X?l School Chief GUtk. I . 
in School Clerk % 
in Llhmty eierk 

174 Me««enge«-Clerk 

175 Key Punch Qp^mm^ I 
116 Cleek-Stciis^aphcr I 
in Gierk-Stetii>^rapher I 
l?8 Clesfc-Ts^piBt; I 

ilf gwlfeclihoaxd' eperate©r t 
iifj Sciiool Sapply Clesk 

181 St«eisfe.teal elesk 

182 Substltisce Clerk - Mvt Iteo ,^ 

183 Swhstttmee Clerk » Fall etoe 

184 Stores -Slerk I, 

185 eicrk»^i8t 2 - 

186 Clerk I 

187 Clerk 2 

188 Account felcrfe 2 

18§ Eleokkecping ffacMne ©peracsr 1, 
-190 duplicating Eqiilpeeae ©peraeer I 

191 Bwplicatlng EquipiBcnt ©pcraier S 

192 Chauffeur 

If 3 4'a£otnotlve Bqiiipraenfc .9perat©r,2 

IJ4 Ecy Punch Aerator 1 

im Switchboard Oiscrat©? S 

i9i tabulating Machiac flperafc©-!? 1 ■ 

It? mbtilating Machine Qperafeer 2 

198 I'^bulasing Machine CSperater 3 

PW mbila mit Bivlsiea 

2®@ fmteraotlvc Eqwlpaenft 9peffaE®« l 

i@l ?raitsporfe«fcio-ft Helper 

2.9S Bookkeeping llachinc ®pefat@F 1 

2&3 J«r»£or Progranifner 

214 Conpufeer ©pcraiior t 
. 2f|§ Syateas Analyst 

t©S €anp«fccr Operaeer i 

a®? (!.^ Mno Speelali-se 

£®8 -reaehei?!, Regulai" 

2©^ ©epartaenfc Chalmais 

2l@ I'cacl^er, Special m^rsmim 

Zll Tcae»"^r» Speeial !ls!>i!eaete=©iiKi. 

21.2 Tcacsicr, Full Tfec i»b 

213 Teacher s ii*ay»to-Say S«b 

2i& Teacher, Evening Sub 

215 Teacher, Part-tSiae Suhmtitnm 
zm Teacher, Speech lhcr«?i«t 
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217 f •*<!!»#«, UMAtx 

218 T«»Ch«t, Mhmty 
ai9 Temchftie, A«»ist»ttt 
:^2d T«MJhei?, It;tiie*«»fc 

221 RiMidiisg Sp«i«ll»i: 

222 tfii«h«ae, Kind(«sg«rc*ft 
2J^''1^ch«3?*/l8Se3?n - 

224 Ttoh»y i?t«)?«r«ti«i Ftuioa Cooptafafciw 

225 tier«ic«l ltoftjf*pi«t 

• 226 Qccui«tiott lh«sftpi«l: 

227 Fi«ia Swrvlc* R»p 

228 Es6tr*»c«s?iJlcul<i5f »ctlviti«« 

229 SwlM SattrwjtoK " 

230 T««eh«sr A«ii8ta«is 1 
23X T««ch« A»8i«t«ttt 2 • . 

232 t«cheif Atilstfctnt 3 

233 mch^r AMistane 4 

234 Cftn»u« EttWB«jr*fcojf 

235 School Social Wockeir 

236 Choiir Oirecfeojc 

237 S»nid I>irector 

2^8 OtcI;«its* Director 

239 FAcwlfcy Athletic »i»«g«r 

240 CooBMBiity Agent 

241 HftWon 

242 <!otttracfc leader 

243 S«cu»lty Aide 

7 244 laatiMCCional Ai»t« tatiC ^ 
/ 245 P«renfc Involvoaenic Wojtlceir 

246 iA-2 . 

, <m-^ teaching Aaalatant) 
dSff Progjfatt) 

247 Sfcttdenfc Worker 

248 Field .Supervlii>r 

■ 249 Sr« Security Aide 

250 F.T. Daylight Security 

251 P.T,- Evening Security 

252 Night Security Aide 

253 investlgatsfer 

. 2S4 P,X, SuBHjer Sc*ar£ty Aide 
-.255 Jr. Investigator 
- 256 m-i 

(tk^l - Indtruetloflal) 
Cm^l Kindergarten) 
Cm-t Library) 
'CTA«l Teais Motherj 
ClA-l Child care) 
■ {1A«"1. feip) ■'' 
Cm-i Reaiiing Readlneial 

<TA-l Claatrbo* Ai»t,> " 
(1A*l Seitool) " 



257 '5A*3 

<m*5 Adjtt«fa»«ttl; Cj«i«> 
(m-3 Gwe) 

258 Sup«ieviiioi!y Aid* I 

260 School Aide (Monthly 8u» Aid*) 

261 field Seti^ic* Aid* 
Z6Z But Aid* <ao«s?iy> 

263 SttbiUtut* Aid* 

264 Httlfwr Ser^^ic* 

265 »octi«(r of Kftdicin* ^ 

266 Uoetor of Peyehology 
^67 .<^hth*iiaologi»t 
26a Radiologist ' 

269 iP«ychologi»t 

270 Radiologic Technologtat 

271 Optician * 

272 Beixtiafc 

273 Ueotal Aaslstant . 

274 School 

275 Dental Hvgieniat 

276 Ntaifsi* Clinic 

277 K«r«e Audlowateie 

278 Social Hygiene 

279 Social Hygiene l««ctuifeif 
280te*cher » Speech therapiat 

. 281 Hurse technician s 

282 Group Attdioiietf 1st 

283 Senioie Hygleniat 

284 Hygicniat 

285 Psychlat«lc Social Worker 

286 Peychiatrist 

287 School Hurae Stib 

288 Neurologist 

289 Asa t, Coach-Baseball 

290 Sr. Golf Coach 

291 third Aoat. Coach-Football 

292 Intraawral Wreetlitig 

203 Second Asst. Coach-Football 

204 Sr« Head Football 

205 Firat Sr. Asat. - Football 

206 Sr* Basketball , 
20? Sr. Baseball 

208 Sr. Track 

209 Sr . S«liBO!iog 

210 Sr. Soccer 

211 Sr. VolliByball 

212 Sr. JSrosa Country 

213 Sr. Tennis 

214 Asst. Coach'*Ba8k«tball 

215 Aaat. Goach-Track 
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• Apptadix B (Cotttintted) \ 



219 Coaeh-Voll«3rb«tl 



' 220 Co«ch-SwJii»l£iJS 

221 Co!*ch-Te*ck 

223 Junior Hti^ Coach 

224 Juttioii Hi^ S«3cc«r 

225 Jttttiosf Hi^fe Ba«k«eball 
22e Jtt»io» Higfe Siiisaiiing 

• " 227 Junior Hi#i SoitUXl 

228 Jimlor Bigfe Ss»ck 

229 Junior High tennii 
^ 230 Cmwtodian *I 

231 Custodian X-A 

232 Cuafcodian 2 

233 Cuatodtan 3 * 

234 Custodian 4 

235 Custodian 5 

236 Custodian 6 

237 Custodian 1 

' 238 Cu«feodtaR, Asaistant A 

239 Custodian, Assistani: B 
,° 240 Custodian » Helper 

241 Cleaner E 

242 Ci^ner » 

243 Clfeaner C 

244 Clc»ner B 

245 Cleaner A 

246 lAMCMaress I 

247 L«undre>»= 2 

248 Itinerant Helper 

249 Itinerant Cleaner 

• 250 Parking Lot Attendant 
' 251 Custodian 3A 

- 252 Flreioan A 
/ 253 Fireman B 

254 Elevator Operator 
'256 Special Patrolman 

257 Substitute Helper 

258 Substitute Cleaner 

259 Asbestos 

260 Blackboard Finisher 

261 Bricklayer 

262 Building Laborer 

- 263 Carpenter 

264 Carpenter, F^raman • 

265 Carpenter, 8ub-For«»sn 
;:*'■■■ "-^ , V 266 Cesent Hason ' 
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Kppm&ix B (continuea) 



26'? Compotition Roofas:* 
268 Electsficlan 

270 Lathee - 

271 tockiioith 2 . , . ■ 

272 Mairble Sefeter . 

273 Hosfe«r Mixer ' 

274 iroai Worker ^ - . 

275 MfciUiteiianca Eei«iim»n 2 

276 fitinter ( 

277 Painter, Foreasatt - I 
278m»tas«r ' . 

279 ?ainfe#t StiB-Foraoaa 

280 pXisMj^ee 

281 Pilfer, I'oreKan 
282Pl«n&tiag Laborer . 

283 Sheet Metal Worker 

284 Sheet Metal Worker , Foraaaa 
' 285 Slate Roofer 

286 Sheet Metal Sub-Foreoan 

287 Sew Sharpener 

288 SteiuB Fitter . 

289 Steam Fttter," Foreman 

290 Tile Setters, 

291 Tile Setters, Helper 

292 Maintenance Repaitinaw I , ' ^ 

293 Locksmith 1 f> 

294 Temporary Helper, Shop, ; 

295 Physical Edication Equipment Repaimari 

296 Facilltiea and Equlpaent Labor 

297 Foreman 

298 Storekeeper I 

299 S tordeeeper 2 

300 Shipper ^ 

301 Stores Clerk 2 » 

302 Helper 

303 Used Funtiture Stocktaan . ^ 
304For€(aan 

305 Assistant Foremn 

3,06 Field Caretaker 1 

307 Field Caretaker 2 (Hedge Trirataer) 

308jShect Metal Sufc-Forcjnan 

309*Saw Sharpener 

310 Steam Fi*-.ter 

311 Steam Fitter, Foreifsaiu 

312 Tile Setters 

30 Tile Setters, Helper 

3 14 Maintenance Repaiifsian I " 

315 Locksmith 1 

316 Temporary Helper, Shop 
317phy«lcal Education Equipment Repaiwasn 
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Appendix B (continued) 



318 Facilities ,and Equipment Labot 

319 Foreman . , 

320 V Storrife;eeper 1 

321 Storekeeper 2 . 

322 Shipper - 

323 Storei Clerk 2 , 

324 Helper — 

325* Used ^Furniture Stockman 

326 Foremen 

327 'Assiitant Foreoaan # 

328 Field Caretakexf 1 

329 Field Caretaker 2 (Hed^e Trlmmeri 

330 Scaf foldf Erection 

331 Laborer 2 v 

332 Laborer 1 

333 Cafeteria Manager 

334 Cafeteria Manager, A 

335 Cafeteria ^nager, B 

336 Cafeteria Managerj^ C 

337 C«f eteria Manager Trainee 

338 Baker 

339 Asat# Baker J ' 

340 Cook — 

341 Cook, Manager ^ 

342 Food Service Supervisor 1 

343 Food Service Supervisor 2 

345 Food Service Worker 

346 Dietitian Manager 



J 
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Appendix C 



» , » \ Teaching Assip:nment Code 

♦ ■ ■ 

0000 No Classroom Teaching 

1200 Agriculture ♦ 

lAOO Art ' \ 

Busiiness Education ^ 

1610 Bookkeeping 

1620 Business English 

1640 Retail Selling 

1650 Shorthand 

' 1660 Typing . 

^ 1670 ^Goinraerical I*aw ' 

1680 ' Coninerclal Arithmetic 

' 1690 Office Practice 

1695 Other 



20(J0 * Trade and Industrial 
2219 Practical Nursing 
2330 Dist:^ibutive Education 
Elementary Education 
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2820 Nursery School 

2830 Kindergarten 

2850 Primary^ 

2860 Interw^diate * ' 

2870 Upper Elementary (Grades 7 and 8) 

2880 Other Elementary 

2890 Team -Teaching 



English 



3220 Drama , 

3240 Journalism ^ 

3250 Speech 

3270 Gom'bined Composition^ Grammar an^J 

Literature 

3280 Composition 

3290 Literature 



\ 



Extension 



3610 Adult 
• 3620 {lecreation 
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Foreign Language, Ancient . 

' 4010 Greek 

4020 Hebrew . 
--*^r . \ 4030 Latin - _ ■ • ^ 

' ' ^ V ^4040 . Sanskrit ' 

foreij^ri Language > Modern 

I'' * ' ' 4405 Chinese 

• * 4410 French 

4420 xierman ' ^ . ^ ' 

V ' A43P' Xtaliati^ . ^ o . 

{^440 Japanese 

44150 Lithuanian ' • 

' i 4460 HoUslv 

■ ' \ ' . 4470 Portuguese , \ ' ' . 

* . V „ 4480 „ Russian 

. . 4'f90 Spanish ' 4 ' 

Health \ind physical Rducation 

: 1/^ 4^}J0 Hciaich . • ^ 

4vV^.6 PhyriicalGduf: cation * 

Highway and General Safety Education : * 

. ^ o 5200 Driver. Education 

1 5400 Safety Education ' 

5605 Hoihe . Economics j ^ 

Industrial Atts * * ; 

' ^ . * ^ 6060 General Shop - 

6070 Unit Shop , ^ 

' 6400 Library Science (Classroom Only) 

* Mathematics * ' „ 

6805 Analytical Geometry 

' i ' 6810 ijtlg^bra 

6815 Arithmetic'^ < ^ 

682P Calculus 

6825 Combined Analyticai Geometry and Caipulus 
6830 . Combimed Algebra and Trigonometry 

. , . * 6835 Combined Geometry 

6845 Elementally Functions , * 

6855 Foundations of Mathematics 
* ' ♦ 6865' General Mathematics ^ 

^ . - 6875 Modern Abstract Algebra 

* • . ^6 Pl»ane Geometry ' 

6885 Probability and Statistics 

T:n]r ^ ^^^^ Solid Geometry * 33 

E^>^ < 6895 Trigonometry ^ 



Music 



7210* General Music 
7220. Instrumental Music 



Reading 




7610 ;D3.velopmental 
7620 R'smediil . 
7630 Speciliised 



Science 



8405 Biology , 

8410 Biological Science 

8420 Chemistry 

8430 Comprebeasive S^cicnce 

8440/ Eatth nnd Space Science 

8450 Gnneral Science 

8460 i?irysi05.l Science 

847^ Phy^icj> 



Social Studies 



8805 


Anthropology 


* 8810 


Clvic^ , 


8820 


Comprehensive Program 


8830 


Economics 


' . 834^ 


■Geography 


8843 


Political Science 


'8844 


Problems of Democracy 


9845. 


History 


8860 


Psychology 


8865 


Social Science 


8875 


Social Studies 


8880* 


Sociolojgy 


8890 


World^ Cultures 



Special , Education 



9205 Deaf and Hard of Hearing 

9210 Mentally Advanced ^ Elementary 

9211 Mentally Advanced^ S^c&ndary 

, 9220 Mentally Retarded, Educable-, Elementairy 

9221^ Mentally Reta-rded, Educable^ Secondary 
9230 Mentally ^iletarded. Trainable 
*9240 Physically Handicapped 
9'250 Restoration 

9260 S*)cially ^kQcUIimotionally Maladjusted 
9J270 ^ Speeck-Correction ^ 
, 9280 ''speech and Hearing Handicapped 

•9290 ' Visually handicapped / " 

' ' ■ . * 

9900 ^others, Specify , 34' \ 



Appendix D, 



Arfias o£ Certification Code . 
/ . Adminis'eration . * 

^ 1100 Kbituentary Principal , 

1105 Secondary PrincipA- 
lUO Cpmpreh^tnsivtt Principal 

1120 Supervisiing Principal = 

1140 Assistant Pirincipal 

1150. Superintendent 

1135 A^iyistant Superintendent 

lies Equivalency ^ . . 

1200 Agriculture Education- 
Af t ' 

1405 Art Education ' ■ 

1415 Art Supervisor 

Bu^ness Educ^^tion 

1600 Business Education 

1610 Bookkeeping. 

1615 Data P-oc^ssing ' 

1620' Businesv'x^ English ^ 

1630 Business Jdathematics 

1640 Ketail Selling 

* 1650 Snorthand 

' 1660 Typing 

1670 Commerciar Law 

1680 Coraraercial Arithmetic 

1690 Office Practice ^ 

Coordinate Services ^ 

1805 Assistant to the Superintendent 
in Charge. of^ Instruction 

1810 Assistant to the Superintendent 
in Charge of Business Affairs 

1820 Instructional .Media Specialist 

1830 pental Hygienist 

1835 Elementary Guidance Counselor . 

1838 Secondary Guidance Counselor 
; 1840 Supervisor of Schopl Guidance 
Services . ^f. 

1841 * Guidance Counselor 

1850 Home and Sdhool Visitor 



/ 
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I860 Manager of School food Setvices 

1870 Occupational Therapist 

/ 1875 School Psychologist 

ISSa Psychological Examines 

1862 Supervisor of Special Education 

X885 Physical therapist u 

1890 'Public School Surse ^ 

Vocational Indus trial Education 

2000 Vicational Indiistrial Education 

2001 Air Conditioi^ing and Refrigeration 
2003 Appliance. Repijtit . . 
2005 Automotive Body, and Pender 
2007 Automotive fiiichanics 
2003- Eaker * \ 
2011 Barbering / ' * , ' 
20X3 Building Mr^/intenance ^ 
201 5 • Juaine4.i }licl\i$\<x Maintenance 
2017 Garp'-5n*:ry 
2019 n^--'^*-^[.T]!;" V.t ^ 

2021 Cook^^ Ch^£ ^ y 

2023 Gosmetol):)giat _ 

2025 Diesel Mechanic 

2027 Drafting 

.2029 Dressmaking - ^ , 

2030 Slectrpnics, . , " ' 

2031 Electr^ical Construction and llaintenance 
2Q33 Electrical, General 
2033 B1^5ctrlcal, Indurjtrial 
2037 fabr/ic Maintenance SerVic^^js 
2039 Foundry 

2041 Instruments Maintenance- and Repair 

2043 Machine Shop 

20' o ilasonry^ 

2047 Hi llwork and Cabinet, Making ' , 

2049 Painting and Decorating 

2051 Pattornmaking 

2053 Plastics \ 

2055 Plumbings 

2057' Printing 

2059 Quantity 'Foods . 

2061 Radio and Television _ 

2063 Sheet Metal ' ^ ^ ^ 

2065 Shoe Manufacturing and Repair 

2067 IkMill Engine Repair 

2059 Tailoring 

2071 fc-xtile Production and Fabrication 
2073. Tool and*Die Technology 

^ 2075 liphoLi taring 

2077 Uaitcr, Waitress <^ 

2079 Welding >f * 

2101 Chemical Technology 

2103 Civil .Tcchndlogy , 

2105 Drafting-Design Technology (Architectural) 

2106 i^rafting-Deslgn Xnchnology (Mechanical) ^ 



.3 . ■ • > * * . 

■ 

. 2107 Kleor.rif,.ai Ttschna'-ogy . v 
. 2109 r>hki^:rr» MacfiAnica' Tticlmolagy ' 

21U ':iecn!ro* iC3 Ttichm^lo^y ' • ' 

^ , 2X15 lnstr.«m^^ itation t^clmol*^^^^^ ' • ' 

2117 Hcch*^nic;^l ProducLlcn T»n^iir*ology 

'2119 Mv^i:allurr,ical Tec^mclogy ^ > 

. 2121 1^«cionli£il< D^ua J^ occaaing ^ ^ . 

I 2203 P^m^.<^'litiharetory. Technician * 

* 2201 l^i^pHni ?ot>4.S«inii?dS Supervisor . 

2209 i *i1ic*tl «*ab>rnuo.*;> ^srdfi'^-ant: 
22! 3 { nri^ v^.A^de * ' 

^ 300 Dil'uctor of Vooaliior el Education 

2310 Coordinator of Vocational Education * , ^ # 

2320 Supwvisor of Disfeributrive ^ucation • \ 

2330 Teacher -Ci:>otdinafcor of* Distributive Educatioii 

* " 2340 Supervisor of Trade and Industrial l&ducatioh ^ 

2350 Coordinator of Tmdc, and Industrial Education • 

2700- ^Educational l?rogra«k Spe<^ialisl 

'J * . . • , ' ' ■ 

^ Elamenfcary Education ^ ^ ^ 

' V 2610 Elementary Education ^ V 

2^20 Nursery School, Child Care, 

2830 ^'uriery-KinderRar ten* Primary 

" * - 2B40 Early Childhood Education 

English ^ 

32iv) Comprehensive £ngliHl\ ^ ^ * 

^220 Drat?m - ^ . / 

3230 English 

^ 3240' Jou -rjiaUsm , ^ 

* 3250 Spench ' - , ^ 

3260 Com irehensive £ngliah» Reading 

EDctelision 

3610 Mu t Education . 
3620 Recreation Education 

Foreign lomgiit gea. Ancient * . 

AOlO Greek ^ * ^ 

4020- Hebrew • or? 
4030 Latin ^ P « 



r 



4403 Comprehensive LanguAg© , ' 

A405 Chinese , ' * . 

- 4^10 Feench • ' , 

4411 Bli^entary ]^«nch Endoiyseiienfc * 

4420 C6vmii ^ * \, - - ^ 

4421 Elewentety ^swm 'En4oca«wne . - 
4430 ItaUan ; . * . " 

, 4440 ' Japnn/Bse, ' ' 

.4430 Mthuanllm , ' *. ^ 

4460 Belish . . ' . * , 

- 4470 BortagueieV * * • •% 

' 4480 Ruaalafr . • 

' 4490 ' Spanish;; * 

' 4491 Elem^a«airy Spiinl#^^ Endor86«,.»<lfc , * 

K«alth*ana*Bh3?«ical l^ucaclon v 

. 4|05 He4lfcrai«i -Bhystcai }5tiue^^^^ ' 
WsiO Health" Education ; 7, . . 

4815 * th and* IKyaical B4ucation Superviaor 

Highway and S^Jf 8tyVBdit«satlon 



4fc 



5200 Driller Education 

5400 'Edi^cafeion for Safe Uving 



Hana ISconomlcB „ ^ ^ „ 

^ 5605 Horse Econoaica - 
S&i^ aoma Economica Supervisoir 

In«3lusieti4l Arts 

6000 General Xnduiteial *ires y 

, &010 Drawing (Unit) 

6011 Drawing (General) 

6015 hTt Qmits (Unit) 

. 6016 Arc Cralts (General) 

6020 Electriciiiy CUnis:) 

6021 Electricity (General ) 

6025 Autoaotives (Unit) 

6026 Aul:omofctves (GenernU 
« 6030 GrcpUic Arcs (Unit) 

6031 Graphic Avtu (General) 

6035 CcraraiC!? (tfniC) 

6036 Cemmlcs (General} 

6040 k-iftt il (llntc) 

6041 Met it (General) 

i&045 Plnsfeics (Unit) ^ . 

6946 Plastics (General) 

6030 Wood (Unit) 

6031 Wood (CenorM) 
6033 TeKfeiXes (Unit) 
6056 -TcKtiles (Ctn«ral> 

6060 Brlnting (Unit) 

6061 Bringing (CJeneral) 



Ubrary Science 

6^*2*^ Ctjn^ir^Hisnsivs School Librarian 
6800 tUtliemtilcs 
Muftif . 

7215 Kusic S«p5evl«<*r 
ll««4ing . 

7600 Readtng Teachat 

7656 Rofc^lng Spaclftlisfc • ^ 

aOOO Raecekfcion Coordinator 



8405 




8410* 


kiiol^^^i^^^l Scicincc 


842p 




JI430 


O *»prehendiyc Science 


84 *0 


Earrtu aiid Spate Science 


8450 


Gen^^iral Science 


8455 




% 3460 


Shy^;catl Science 


8470 




8475 


Fhy^ics and MatHiet&afcics 


8480 


Sctecc 


Soeldt Scudi* s 






8d20 


Compf ohensive Social StyS^es 






S840 








mm 




8B30 


Histoify airf C^vernment^ 


S860 


Psyci^ology 




Sociil Science 


8875. 




aesc 


Sociology 


Special f 




9205 


8%.!^ and Ihrii ^:i/^:>trif^' ^ 


92iO 





<»23e \\^-x.:-\\-f Rfttardet:, iYai?^st;ic ^ 

--i " 924q_ ?.v/5ic-»ily li.iR'itc.ipns'- - 

9250' ??5i-rati«fn 

f27.0 5pe> th Corr.ectio't 

O 9280 Speech and BcTfiPU «^ 

hKJC 3290 Vitu.»Uy Hanckicapp^tt 
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nana |»1 Confc«mt« of ^itTimw Tmm foy gtntaburtth hy aiock Ggouglagt 

c 

2 Aggr«g«t:« $ IncoHe by famllf Statu* and Six* of ?«irf.ly «iMi 

3 0sb«tt/iiuir*l Population 

5 ilttivity, «nd F*t«n««8« <15X> - 

6 Hoth«r totipim (Ut) 

7 Comtty of Or^in of foreign Sfeocife fim^ 
9 R«l*t:ioi«ihip mia& Race 

10 fMil? I^ppa, ^mitmt o£ Own Oiildren uaader 48 and Race 

U F<nmiacioo 14 yaara old and war by Marital Statua^d Sex ^ 

12 fopul*eioa 3-34 yeara Old Enxollad in School by Typa of School {i5X> 

13 Population 16-21 Yeara old by Earoll»ent and Horfc Scatui, Race aod Sax * 

14 Population 25 Yaart old and o*«f by yaara of iichool co«placad a»d 

15 Population 5 yaara old and^ovar by raaideoca in 19«5 aa# Raca cm) 

16 WMen 35-44 yaara old awery aiareiad and children i??ar bora 

17 Lab«« Porca by Race and 

18 Ewploy*! Population 16 yoasa old at^ over by oecupation 

19 Baployad population 16 yeara old and d^* by induatry 

20 Incowa 

21 Fairly Statua and 5i*a of family and Race 

|2 Fasiliaa by Povari / Statua and Public Aaalatanct 

23 ra«lliaa vlth Fanale Head by Poirarcy ' 

24 Faailiaa by Poverc ? Statu* and Related Cnlldran Under 45 

25 ynralatad indlvidu da by Pcwetty Statua 

26 Povertgr Statua and Age ^ «^ 

2? Palated Children i: ider 18 ffcara old by Poverty Statua ana ^aaeoca o£ faranta 

23. Urban/Rural aouair ? 

2% Count of All liouattg yoits 

30 T«iwr« and Vacancy. Statua 

31 Tenure and Eace of Head 

32 Peraona in Unit an f Tenure 

33 fttmm» Per Rom, r-enure? Eace of Head ^ u 

34 gRlra tacking one * More -Pluiri? tiig Faciiitiea ^ ^m^itn aace of feaad 

35 i'nlta with IM or More Peraona Per roos miwi^h ail PiyBbing ^actlitiaa 

ljy -~enurt| Eac»- of Head 

3e L'niti Lacking Aeccia and Cooplete Ri^chen Fasilttiea W 

3? Boona in t'nit and Tenure - ,:' 

38 l;ttlti for iant-thas Have Seen yaeant Le«» than 2 -Kencha " 

3i '^-ntfa for Sale ^ that 'Have Vican's Leii' tMn 6 hor^tae 

43 Valye 

i»l Grsfa Rent 

42 relfcsnonc^i^vailabi. 4.?ifi Tc^-ure 

43 3ai«»ent and Ty?fi i -£5ni£t..?e " * 
ry?e"o£ Structure -nd r&mire 
Year Str-acture 3ui £ and *<r.uFe 

voitf wiiA Select* : Scuipciens OF ' -'^'^^ 

re*r Hoved into Us t and Tenure '15*/ 

■-.a Cnit* with AusQiiOte Um A*»tUble by Tenujife II* 
m7 ?a»ily or Primary ndivldual incoee and Value 

50 IncoB* and CJroaa « nt and Pascantagt of Fwilf ;sr tfumry :f!st*i3t^*i I« 

51 Ufiiti irith Houaehs d £<julpw»t i5%) 

52 Haactaf fuel i%%> m n 

53 Cookiag fn«l <?X> ^" 



^ SIMULT^EOUS EQUAttONS MODKt 
or t«E EWJCATtOltAL PROCESS 

% 

Anttiony E. Boardtoiit aiid Otko A* O&rU 
•no 

P«8gy R, S«i«J»y 



A SiMrt i •n«ott« EqiMtt ions nodal of ctie gdttcaeioiwi groce«> 

by 

fmtiiowf E. ioardiwwi and Oct© A. Oavla » 
Cameile-Mtllon tintveralty 
and 

Paggy R. Sanday 
UntvaraLty of fenwaylvanta 

I, Itttteductioft !! • 

thia paper devalopa and eatiiaataa \a sodel of the educatiowal proeaaa. 
Uatng iaaplai from the EqiMrlity of edMcaclenat Opportunity Swrvay <EEOS) a 
nufflber of social aclentlata Inelttdlng Coleaan [4], Hanwahek |7|, ievtn [lOj, 
**fay«ik« [111 and aowe a^thora in y Equality of Edueatlonal Opportunity (123, 
fiava atttdtad the educationai proceas hm few have developed and tested an 
« priori 90det, Mmt aiithora have relied on a alngle equation, educational 
produetioo functlow which i» an unrealistic forawilatloo. A pupil* a achieve- 
j^^t, iHotivation« eitpectatiooa- aelf-cencept and hia or Her perceived parenta 
afld teachera* eiepectationa are aeterwined Jointly, not independently. For 
rhia reason, thia reaearch nodela the educational proceaa by a set of 
itlnMltaoeoua equationa, 

Utiliaing a saojp l e of over sistteen ckousand tuelCth grade pupil a 
free the SEOS cofflbined with infownation on their teachera and principala, 
two atage least squares are me4 to estiiaate the fferameters of a linear iw>del« 
The algn «ni algal ficanec of the rcgresalon coefficients provide iaportant 
§.ildeMnt V tm the manipulation of policy variables such as the teacher-?woil 
mtiOf »ci%mi facilitlea and racial comjiosition. Additionally, the results 
concernl«4 race way be aoinewbat furpriaing and perhaps depreiaiog. 



* thia l« a revised version of a paper which the authort presented at the 1973 
•seeting of the Public Choice Society, thank* are due to ao«ie of the attendeea^ 
of that neetihg for helpful conwenta. Thanka are* alao due to Profesaora Tiaothy 
McGulra, aoaeph iUdane, and Edwin Faoton, all of Camegie-Hallon Univeralty , and 
Anthony Creaawoll of Nortbi«atatn Unlvertlty, for helpful «o«iicntajnd,crltlcia«a. 
Finally* appraciatfon la due to the Ford Foundation and the U. S. Office of 
C««tatl^ for grantf which halpad •alia thia wrk potalbla. Only the authora ara 
raapanaibU for arrora and opinlooa. 



tli« pttbllcnttoii <ft th« Bqwiltty of Educatloa^l Oppor canity Rgpogt C^l * 
SBOR («lto knoim «• «th« Col«Mn Report") gweMced • wemlth of ii«t« •nd 
^i«il«t«d «tt««|>t« to wdel tbe •duc*tlot«^^^^ proceis.-' Usually, the aiodel 
coiitUtod of « aiaglo •docfttlotel producttoo fundcion lit which pupil aclileve- 
MOfc <l«potidttd llttwrly 00 • maiber of pupil , t«*cheir ani school varUblei 
at ifiput. 

With a atngie exceptloe, Levin £10], no tested Implicic or 
(KRplicit sodel of the educational process coB«lder» the output variablei 

^^f^^^vj A^^M^inmA rhtt Bq ualttv of Educatio nal Oppottunity Meport 
CEEOR) C*] that of all the variables In the aurvey, a child* » sense 

- of cbfttcol of Mi envirowsent showed one of the strongest relations to 
acHieve«e«fc. But Hosteller and Moynihtn f 12] point out that such feelingt 
of control could be essentially a feedback frons reality. Bright students 
iiho got good marks HgU teel well about thliBseiws. Thus, ffosteller and 
Moynlhan believe that individual achievement and efficacy ar«» Jointly 
deter«laed/ endogenous variables. However, Individual laottvation and 
«{pectationa t 'and parents* and teachers' expectations could als© be Jointly 
deteiaBtned with individual achievement and eff ltacy. 

While ievln ilOj should receive C0«.siderabl«* credit £©r arst 
publishing the nation ©f nsodelUng the edueatioiial procesa by a set of 
■ itiwulttneous etjuarions,, he appear*? i« istilize. onlv »imth grade wMccjs 

mm ,, . . I I n i - I ' i -r— — -- " ' » 

1/ There have also been sowe interesting comments both ondiis fft«i# lEEORj and 
on the use of the fiodlogs for educational policy. See Bowles and Levin [tj 
and C^m and Watts f 3| as well as the nm&im repot? In »fostell»^r mA Mo^nilmn 
tl2]. Including tha paper of Colenan hiwaelC. Manushck's »tu4y f?, ia m»t 
carafully done but ia not y«t wll eni^gh known. ^ 
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from the northeast for a Mople.and even seems to have estimated his model 
mcofrectly. Levln'a diagraiaatlc nodel inclndes iptetactlon between a student's 
verbal «chl«v«fflent, hi6;kficacy and motivation, with parents' att 
exogenous. However, tn the first stage regressions, Levtn treats parents" 
attitude as *«nd«igenous. Furthermore, Levin eKcludes pupil's and teachers' 
expectations as well as additionally Inportant exogenous variables. In short, 
hla model co;i8tlt«tes an incouplete but very valuable step In the right direction. 

. Sfince the Of flee of Education first published the EEOR, a nuid}er of 
social iclentlsta have teanalyzed portions of the ot'iginal data.- A series 

of papers edlte« by Mo&t«ller and Mbynihan [12] contain the most recent research 

^ ■ > . 

in trtiich Levin's; work is completely overlooked, except perhaps by Marshall Smith 

who refers to L« vln without giving this reference In his bibliography, - 'ikesc 

reanalyset more or less duplicate the methodology of the EEOR, and concentVat^ 

Oft whites in t& urban uorth (a^tnly New England) to the exclusion of other regions 

of the country, •nhcr article , in the same book, present but do not test simple 

recursive or simnltaneons modi Is, Armor, for exaople, presents a simple recursive- 

model but estimaies oni- one equation of the model. Pyer presents two Interesting 

4/ 

simultaneous mod Is but does net verify them empirically 

1/ These reanaiyses in dude Bowles and Levin [23, Hanushek [7] , Levin [10] , 
iiayeskc 1 11] . atd the Maport of the U. S. Coiaroission on Glvll Bights [13j. 

2/ Smith la th* author of Chapter f), "Equality of Educational Opportunity; 
The Basic Findis iss Recensidr.'-ftd in Hosteller and Moynihan [Uj. 

3i Armor is the author oC Chapf^r 5, "Sv^^hool and Wmily Effects on Black and 
aiiite Achlr^vemcnt; A Rt- samlnatlon of rhc USOE Daea,'» in Hosteller and Moynihan [I2j. 
Armor alsc' discusses fchr evidence frore the Coleman Report [4] in his analysis of 
Bussing il'], _ ■■ ■ ' 

4/ See chapter 9, "Some Thoughts About F irthtsr Studies ," in Mostelier and Hoynihan 
" 112} ^ and Chapter 12, "The Measurement Educational Opportunity," also in 
Mosteller and Moynihan [12]. 
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- In accordance with Levin and the suggestions of the. above avthors, 

this ret'earch treats a pupil's achievevent, efficacy and motivation as 

detennined •liauitMeouslya Additionally, this work? regards a pupllU 

expactatlona and hia perception o£ hia parenta* and teacher^* expectations 

'and attitude! aa endogenous. If the construction and estiioatton of a 

siniltaneous aquations model of the educational process succeed^ then the 

estinited^ regression coefficients of a single educational production function 

1/ 

may be biased and inconsistent.-*' 

3. A Model of the Educational frocess ; 

The discussion centers around the two sets of variables, the 
endogenous and the exogenous^ and concentrates updnM;he former. A full 
^ discussion of the exogenous part of the model appear a in the sections 
reporting the results. / * 

Clearly, Hosteller and Moynihan believe that a pupil 'a achievement 
and efficacy may be Jointly determined. High achievement results in high 

self^coricfipt and a high self -concept leads to higher achievement. Similarly, 

i ■ . ■ ' ■ 

a student \who expects to succeed may perform better than one who does not 

expect tc succeed. Obviously the converse* relationship also holds, that is, 

expectations depend on past performance. In some ways self *concept« 

JL i...i>. I. I ■ I ■ ■■ II I m il ii K iWi^.i ^ 

1/ AmonR many other places, the basic theorems concerning bias and inconsis-* 
tency for single equation least squares estimates of slmultaneoua equation 

phenomena are presented in Dhrymes [5]. 
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control of the Mrvironnent and expectations teem highly intereleted/ Whet 
•e pevion presently feels about hie future success must correlate highly with 
nhit a person feels about hiwelf at the present tliie, but the two sets of 
attltvi4«» My b« jointly d«t«min«d !iy other vaclable* and th«y «Miy not,. 1ft 
fact, diroctly inf lumee Mch oth«r. 

Tha Prr^^stant wrk athic la part of our cultura and a ta tea that 
the harder a peraon vorV.s, the better he will do. So motivation should affect 
4ichiev«MnC. In turn, good p^erfor«ance may give pleasure to students iihich 
OMy lead to greater effort. On the other hand, som of the poorer students 
nay wrk harder in an attenpt to catch up, 

* The harder a person works, the better he expects to perform. Thus, 

Motivation should affect expectaftli)ns. Now for the opposite causal link: 
•tudente who expect to do well may or may not work harder as a result of these 
high expectations. A pupil w ith l ow expectation may say to himself something 
like, "I doubt* if 1*11 ever be any good so why bother to work" or alternatively, 
"I doubt if 1*11 ever be any good but the only way to succeed is to work," 
In short, there is no obvious cau«.il iink from expectations to uotivstion 
in so far as willingnese to work measures motivation. 

the relationship betweeh motivation and efficacy is not so clear cut, 
a priori . A pupil With a belief in his 'own ability to control the environment 
may see the value of workit^ in order to achieve and yet that pupil may not be 
willing to work hard. A tenuous a priori link goes from efficacy to motivation. 
The opposite relationship, from motivation to efficacy, should depend on an 
intervening variable, achievement. Pupils who work hard and do well should 
have a higher efficacy while pupils wh^ work hard but perform badly should 
hav* a low efficacy. Untie work and good p^rformlnce ihould lead to high efficacy 



lihil* 'l|ttl« work and poor perforaance probably cannot r*ite a pupil telf 
concept and may confirm or ralnf orce an already unhappy feeling about hlmtelf . 
Whatever the level of motivation, high achievement Increates telf concept while* 
a poor perforAance decreaaea It. Motivation ahould have no direct effect on 
efficacy. Denoting achievement by ACH, motivation by MOT, efficacy by BFF, 
expectations by EXP, atrong a priori causality by solid lines, and Weak a priori 
causality by dotted lines with arrows Indicating directions, the following 
diagram auaoarlaes the above discussion: 

MOT ' ' ACH 




Figure 1. . 

Thle model Includes two other endogenous Variables; perceived parents' 
and teachers* expectations. Sociologists and Psychologists have long assumed that 
a chiWs attitudes depend upon his parents' isttltudes. Perceived parental- attl? 
tudes are relevant, not the actual parental attitjides (although perceptions 
probably, depend highly on actual attitudes). Pupils expectations may depend on 
both teachers' end parents' expectaeions. Children probably believe their parents 
more than their teachers and the relationship from teachers' expectations to pupil 
expectations may be i.«ak since one teacher must relate to many pupils. From a 
desire to live np to the expectations -held by respected older people, children 
probably respond to high perceived parental and teacher expectations with greater 



effort miut g^nertlly higher motivation. sAilIarly, low perceived perental 

mnd teachers expectations may not provide the atudent with a challenge and 

♦ '■ _ 

proba&ly lead to lo»i mot^lvation. A pupil may al«o>ate the feeilnga about 
hiMelf on what he perceives his parents and teachers think about him and 
hi* cxpcctatloaa. However, no a priori reason exists why pupil achievement 
should depend directly on perceived teachers* and parepts' expectations. 
These effects upon achievement should operate through intervening variables. 
Denoting perce'.ved teachers* expectations by THCp''' and perceived paranb^ 
expectations by PAIXP', the following diagram swMarizes the diecussion to date: 




ACH 



Figure 2, 

perceived teachers'^ and parents' expectations should depend upon 
actual teachers' and parents' explectaeions, which are unobserved variables. 
Actual parents' and teachers* expectations may depend on the pupil's own 
expectations and, presumibly, his motivation, achievement and efficacy. 
Finally, some parents may base their expectations and attitudes about their 
child on feedback from teachers, while teachers probably have no alternative 
but to form their own Independent c^lnlons abou^ a child.. 
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DMOtlns^tMCh€rtf and parauts* actual cxptctatlons by TBDP and PAIIP, 




/ Figure 3 

figures 2 and 3 neacly •mmrize the postulated • priori reUtlonshlp 
between the endogenout verleblee. A Ust of ell the verleble. (endogenoue end 
exogenous) eppeert in Appendix 1 elong irtch en explenetlon of how they ere 
■leesured end conetriicted. Leek of .pace. neceeeite tee eiccludlng a eection 
diecuielng the eitpected reietionehtp between the exogenoue and endogenoue 
varlablee. The diicuesion of the findings in section 6 pays ■ore attention 
to the exogenous variables. 



4. The P«f and B»tl»>tloo Procedure ; 

Due to lt« ooe^>rdieii»lveoe»«, teitlog the acAel described above 
requires a very large bcMty of collective data. Hhlle tlSM series data vould 
be best, no data exist whl^ contain aore than a saall proportion of the 
required InforMtlon. The ci»t of collecting new tlaie series data prohibits 
such action. The fxtenslve dat^ gathered for phe EEOR becoM the only choice. 
Jencks, m OBOK) [12], Bowles 'and\evln [21 , Cain and Watts [3] have discussed 
and criticised the EE06 data. Jend» finds the data are considerably ■ore 
relUble for the ninth and twelfth grMes than for earlier grades. This 
research uses twelfth grade student dat^. ^ 

tMfor\:unately, proportionately s»re winorlty students^ tHan White ^ 
students have dropped out by the twelfth grade. In order to ensure ^ sufficient 
aeaq>le of sdnorlty students, this research •anpled all of the minority students 
on the tapes except Blacks i#iose saiq>le slxe was limited to 5,000. The^ authors 
carefuli^ refined all of the data and discarded students who failed to respond 
to' the achleveieeot questionnaires or to carefully selected background and ^ 
infonasclott questions. The authors recoded nen-respopses whenever necessary. 

The sample used In this research consists of 16456 twelfth grade pupils 
frosi all r^igloos o>: the Bolted States and of all ethnic backgrounds combined with 
Information on the students* teachers and principal*. Two stage least 
squares estimates the model and the table in Appendix U contains 
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So 



th« r«»uU«^' Sittc* teacher** «n4 i»««oM««ctttiil «q»ect«tionC »re «nob»«i:ved , 

■ ■ " ,' . " ■ ■ " ' . • ■ ' « ■ 

th« author, ctsihinwi torn equatlont of tht original «xiel. tw o| tha aquatioiia 

ara, fro* ftgajra 3>» " ■> 

TiPS?^ - £^ J (TEXP, plua exogfiKm* w A.l v * 

AtauiMrnf lloaarity and »ubtt4.tutlng aqua tloa 4.2 Into equation ^A.'l glvea 

' ' ■ * ' * ■ ♦ 



vhlch corfpondi to tha • priori ' foriMUtloa of the lm%t «stiiMl:<Mi •quatlofia Th« 
tquAtlon for parcalvtd parents* lacpectmtiooji *i« dsriv«d in a tlalUr fathion, 

5, Fiodinge for the Endo|gcnom Variables . 

Thf aectaatad model doee not conreapond exactly to the a priori aodel. 
The foUolrlng diagraoi repxieot* the eetiiMited rfla.tlonehipe between the endogenou* 
vmrUblM nhara ch«-l«vel of 4lgntfic«nc> .for aaeli andogenoui ir%rlabl# axcttdt Oe05a 




1/ The table* contain f irst and «econd stage regreision coefficient* for each ' 
'variable and the t statistics. In parentheses. The structural form equations 
include only ^rlables whose t-statUtlcs exceed 1.645 In absolute value which 
corresponds to W lewel of algnificance of 0,05 for a one tailed test. In the 
tables, MLIl2 *tJ|nds for the r2 calculated fro« the structure form coefficients and 
using the actual numerical values for an endogenous, variable while ALT^ stands for 
the r2 using the values of the endogenous variables predicted from the %tcH stage. 

2/ Whan eat tasting this equation, the authors find. Insignificant coefficients for 
ACH and HOT. 



XodlVidual scitlvatlan, «xp«ct«tt<»«, efficacy, «a4 p«rc«lV«d parwtct* < 
Ke«ch«r»* wtptcUfclooi tn£ltt«nc« pupil «chl«vment{ but «ll th« v«rl«bU» , 
do nor Ittf lu«»c« *chl«v«i«nt diroctly. Only Individual «q>ofl»t loot and «ffic«cy 

h«»« « dlcoct •ffoct.-^ 

Tho •Igalflcaat «f£«ct of Individual efficacy auggaats that Incraaaad 

laavnlng takaa place nhen atudenta have confidence in their ow dfellity and 
feel that the"envltowi»nt" la not agalnat the». One particularly Intereatlng 
Cham telaUonahip ia the influence of perceived teac^ej^' eitpectation. on indi- 
vidual efficacy vhlch. In turn, afficta achleveiMnt. Thlr chain auggeats th*t 
ceacher« can hav- an effect upon achieveMnt by teaching studci^nr to have 
confidence In thiwaelvea and their ability to aucceed. Thle perce^on, 
of CQurae^ «lght have soerathlng leaa than a perfect cocrelattoo *rteh the 
leachera* actual expectatiooa for the acttdent. 

Fupira ^xpeciatlona la the only other veriable dlrwctly affecting 
flchlevawent afcee emcludlng inthience* that are lo«iRnificant at the 0,05 
level, the «f facta el the endogenoua varlabJea upon achievewent 

operate Indirect y through their effecta upon ttudent'a e>tpectatloo». Motl- 

v«ri«>n «nd parenta' «cpectatloni do not have a algnlf leant d rect effect upon 

If ^ 

achievement, but they exert Indirect Influeocea by their positive effecta upon 
atudenta' exfiect iclona. Strong tootlvetlOh leads atudenta to expect to do *»eU 
and thla lncrea«?d expectation ieade to laproved.perfor^nce. 

A pupiri perception of hla parents' txpectaclona o(Jgi^ achlevea«nt 

, . 
both afft^cca and is affected by his own expectations. 



t. ixa ncHdent expects 



•ucess then he I* -ore likely to perceive thst his psrents expect 
hlsi to perfotai vtll, and this perception in turn leadj to an increased 
1/ Levin's two suge le/ st square* results ( lOl »rtth verbal score as the d^endent variable 
•shoi^ siJnlUcant coefilcient :«r efficacy, but he doe., not Include a variable 
Sl^cJariSi. Oi- course our results support the EEOR's conclusion thnt student attitudea 
ara*extreaMly Important. 
O V Levin alao obtalna |^ al^lflcanf atructural forsi coefflclenia for «,tivation and 
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individual «cp«<it«tloo of his •blUty to «chl«ve. Thil tQcre*«ed tadivlduaX 

«xp«cUiCioQ Imdt to iflprov«d p«r£onMace. Pareott' •xpoetatioo* 

h«t tht» dlcoct •ffoct tipoo * ittidant't o«m «^p«<t«tiOM, tod «lio 

«o Infract •Utt via •otlvatioo. lo othM' wordt, If • $t«d«? ptteniv 

hiih 4*r«t«l «tp«<t«tlo«a, th« tH«M «tp«<t«tlc«» •ctlvatt him to fulfill 

th«f«*-At{>ir«tioot, 

Contrary to vhat «lfht ba»» baen thought a priori, a itudeot't 
p\rcai>Eioo of hli parenta' •apiratlooa f<r hit achtavaiMot ta not dlra<tly 
affe"tad by hli acadaaic perfonaance. fnata*d, tl»la pareaptlqc U relatad 
to hli Itidlvldual <xp«ctatiooi , •otl vat loo, and hlr pareaptlot ef hi* 
taachert' axpactatloai of htf perfor«aace.- 

; Sl*lUrly, a •tudeot't p«rceptloc oi hu ceAcheri" tx?«cc*tio«f 
<lo«i not dep«o& dtrtccly.upon bU o*m acad^^tc ptTtormnce, Init««d. 
5hii parcepciort depends oo hii own c*?ectacioflt concernvni ^^i* abiltty 
CO achieve and hu own telf co«fideftce. His mta exp€<tauori» «te r.sc 
dlftctly influenced by ht» percepetoo of hu te^cheri' ex?e€tanaes 
The teachtri' expectailoos have only in<lire<t int'luer-ce* by 4ftocttng 
efficacy, laotlvatloo and the itudenc'i perceptU'n of hi* p«fefli» 

♦ 

' expactatlont. Both parents' «xp«ctati<mi ,«nd hi» c>wn activscic- 
• ffact hli own exptctatloof which in curn mt'laef.ce ichie^eaeftj. 
Thii interrelated chain pf influencea «u%gei»ts :hAt teacher* hjv^ 
leportant indirect effect apon their etudents' »c«deiBlc pt'?forndf:< 
Aaoeg the aodogenoMf varlabU*. the teachers influence 4??^4f« c? 
largaly that of shaping attitudes. instiUir>5 contUence t'^e /tucert* 
-vativatlng theft, and affecti ng thcit bcUet *bovit wnether cnefc ,j a 
1/ L^in ^101 'eatiaMtaa a asdel which does not allow for au? feedback frc* these variablea 
to pireo • attltudaa. Marahall Smi^ in OCO«0 (121 belfey<» that parent^ ettitude. (Jape««l 
dlrlctly oo thalr chlldraoa i-blava^t, but he does oot t4*t chl* hypcthesis atwS our 
raaaarch falla ko aupport lt» • 
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r«Mr4 tot hMv4 i#orit iM54'iAvthtx effort, cither th^a Uck^ sight bt ?ht 
•idttl tJ«>ortint;ta$r#dl«nt in dtttrai^it^ife thtir dest;ay.- 

^Uh p4tefiw tnd ttucfe^tf nave for tfceif >efi^f^n<^ it^tnri 

motivating •c;^^^s* tvsipl? z^tn;n^ :^ ^-^f-^^^^^ '^^^ 



tic: *r ■ ^t*: * 
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It obvtoutly r«UtM t«potM»rlf «« 

T!i« r«cl il ftittUs f»r the «»£h*r «<iu*iton iwy 
• » .«tl MtctorUf t^awP* to lit hlaHly iioilv*t«d reUctvt to fch« o»iM«4 tr«wi|i, 

ftUckf at^ tht «»t «»tlv»i«J »f •H» 1«» iddltlon, 81«ck» i«a«l to t»« high fw tir^ 
of «itii«€t«clj»nt f«r fttt«r« «i«sttl«i •M |\>h« «• « group fh«r« with HhtCM tt»« 

iiMSt totilff in thttiiel'w** Purither* in fcems #f both |>«r«ntt* «»* 

t«p^«r»« •*ptcfc«t««i* cb« ttiti««««<« cotlficitwt* for »l«ck« are positive and 
aitfiUiftattt. Thua, fttaekt Mve all. r,het« ende;g«n,oiit v*r-i«bi.es workiwg «« tncraai* 
shtir «cl<?«i**«e»*t alKhou^i tMif netmi perfeoaance «» a gf^«P l«ss co»i«i«ief«bly 
«»«hi^ fthaJ uf tirlcrttals.^-^ -fhis «s»fclr« pattefft «*1 resttlta "nrticatea - 

sh^ tha #»«l««t«<» coetf lcie«i; Im ItacR* in the aciiicvciwjfti eq«atlon fhotiW be 
iarftr In abiolM© i«» »i;rM«i:*»r«l foria shaft It is the redaced fowl. 

■ |« last ,, ««ch» I*. th# ease, ii^erifitliigif , i« it^e 8K»«ctwr*i lo^^^ 
« flisgaiiire ani* Mgfilfiri#oi e©<ifl«i«i*i for tc^riscrs"' e«ti6c«w.ion« while t«»ltfi 
have « nf gat twe- and »ig«tfi€9r:i C'©cC fie unw lr-i parefiis* eMp'»ctaiion«.a 

The.aie «! d^wy variable* for t^.e variw?* regions ©f the y* repreaenes 

■ a« atteaitJt fco tSk» tow acceMi^t the pos .ibllity th».« edwcafcional »yetc«s an4 

t»roce§iea »ay differ importantly acre*?, the coufitry. The asost aigolflcttit tinging 

ti«re j:« the «tgftif:i«a«i£ and wegatim* cm^MiMmm tot the towtheaat and aouthueat 

regiont i« the ft«hieve»ent eqiiatlon, St-asfits m these areas tend to acore lower , on 

avflfase. than ttydenta troffi other reitlo«§ m the other haod» the eatltaat^ coeiliclanta 

for shot** »esiofti are t»©»iriv« and signifitawt tn both the f»ottvational and the teachara 

1/ me eRcitfded caieRory consiMs oi •twdenta wh» tml m answer the rfflfte or background 
iM«tiont or cannot pwt thWEiselves any of me tinted categorte*, • 
2/ The eeOR t*| «l»e notet that »!»« ks are^especiaUy oriented toward the school as » 
path for »<*iHty» 

3/ the beta coefflcirnt In the strict wai forts ^chievewent equation for eipectaUoRS^equala 
3 ^02 • i.4fe^fl.bfe4 tt.jll for litticwey, eqwrti* O.Kl ♦ 3,h09/3»6Cji» • The _ 

• dUf«t«oce betweao tt»e structural fom coefltcienta for ftUcki and White* eqwals l»989 *ihlch 
eorraaoooda aooronlawtely to 0.%2 atandard deviation from the awan. The mm of the beta for 
dictation aS «ff icacy ey-eda th«^ e«|uivAleni •easot^ of the ilif far ence between the 
' ntiStiaSVtor^Ifck. «nd Wh.vea\»fter controlling for all of the variables In that «i««tloi 




•xpTcmtottt •^««tt«l•, Bence, itudiitt:* to t»i«e ragiont twi to be highly 

iM»riv«tcd «otf i>tre»ive that ihttt t«tchtTi wtptct thtm co do nftli* tcit«r«f^tii»ly, 

ttydMiit fron thft plains haya pii 

•«* «ti* «oi* t«lf coiifWtflc** Of »ll tht ragiofwl t«rl«hl«iv the 

nocehMSC l»««r» «h« mBt •IwiUrltf to she ««c1imI««I categoty , fch« far wtat. 

Stadeafet who Uva in wetropoUcaw ae«*f , SMSA, t«nd to achfava hattar 

tha« futat puplU. Thla tsandancy for iatta* *c5il«ve«ei»t ta ralnf oread hy tha 

fact fthafc Uiaie atwdtnca alao perceive that thair pa faiita aatpaet: wore of tha»» 

m cue other hand» pupili *ih© reside In rutal areaa tend to have greater 

cmiidence in thelY aMlity* ^ ^ ■• 

the ftrong negative coef ficient for aex iii the atrMCtsiral forfli 

achlaveisent 8<^*jati08 ifidicates that loaiea perform better than fenales at the 
twelfth grade. One reason for thia restilt way ste« fxm fe»ale« adopting » 

more »ub»i»sive role as they near the cowpletioft of high achool, (More than 
S0% of the total f««iaic population inarry before the age of 2U> However, 
fenaiea tend to have hij^her wotivation and greater self confidence and belief 
4ft their control of their own deatfny i»hlch dampena the total effect of sex 
wpoR aehiewei[i^ftt,*^On the ether hand, f««alet peceive that their parent* 
have loMer expeetationa of them* 

the algnlf leant negative coefficient for age ia the sttiicttirai Corw 
athievewent equation reflecta the fact that tchool iy»t'?ms tend so advance 
the ahleit ttudent at a rate faster than average «hile requiring the poorer 
atudent t« repeat certain grade* , -^Thu« » one natural ly aKpccta the »y«t«s» ^ 
to produce a negative coefficient for age. Additionally, older twelfth grade' 
ttudenct tend to have lower expeetations and lets self fonfiidence which, 

In twrn, f»#rth*r reduces achi«ve«ent. ^Age enters positively only in the 

i ■ ■ * ■ . . 

equation for parent** attitydet* 
1/ Levin r 101 alao find« that fenalet bmi a significantly higher efficacy tmn nales. 
uLiLr fchi. eouatioB i« the only one fet which ««* antejrad slgnificaofely.. - 
ifE^t^S thrS^^ri^^^^^^^^ evidence of thla re.utt. Age faila to enter 

atgfliflcaotly in any of Ma other eqiiationa; 
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Ac !•••« iioct th« «ppe*r«nce of the EEOR, fe»«*rcher» have argued 
that cha iioaa tiaa a prof oujid effect upe.n acMeveaenc* this stwdy also 

aijqpfiotei^ tWa vt«w. 

^ At aspeccadv ishe sore older t>rofcher« and sisters that a person has, 
ttea i^raa ha perfonw, «a average. Parents give «ote attefitlon the first 
cMId a» for the aiaiple reaaon that with wore ehildriiB In the fajjjlly, « 
paren cat* davot© fcl«e to any one* Any benefit derived from the older 
hroth r« aod staters is inittCf icle»t to overccsme *less attention given by the 
paren «. The nundier of older brocheis and sisters also has a negative 
InfiM «ce on self coflcept (efficacy) md the pi*pil'8 per»ieptioii of his parent** 
e»pec atlons, on the >Wr hand, this variable relates positively 
to p«? fietvcd teachers* expectations, perhaps, becatiac parents believe tha* 
young;. ,sr children can learn irom, the older »nes, 

'Althottgh inany studies agr<»e th^e 8©c.ioe.eonoiai.c status, SES^ has an - 
' ' ■ ■■ » , • 

inpor ant effect on achievemenfe, this variable is not included in th© achieve* 

went qoation on the i or tori gr^ind that no adequate reasoning jitstffies its 

lncl« ion when em controls for- infonaatloa avail«bic to the pupil, which, 

in fa fc, eorreiates 035 vith SES ' SES enters strong positive- in the ., ^ 

pupil' . expectations and elCtcacy equations and thtig indirectly exerts a 

«i]pi :icant Inflwnce ©n achievaaent* MdiCionaliy, pnpiU perscive- thai . 

tlieir parents have high aspiracions for rtiears when i.hey coffle from high soc locconoolc 

1/ Wh-n iwclttded In ehe achieveBeni equation, SEfi enters with ,i strong positive 
coaff cl«fit« the coefficient for INFO beco««es insignificant and the algnificanee 
of pu'ii't expfttaelona is reduced considerably but still remains significant at 
H>.05 eval. While the iwgnltude and significance of the dmmy variable for 
&rien als increases, the coefficients for the other ra^e variahles all fall 
aligh ly i« ab^lwte valoe. Uttle else changes* Uvin [10] . finds that his 
Mtaaui e* of SES Including posaeaatons in the hom^and fathei's education have no 
algal? leant ralationahtp with verbal score. 
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|,*«kgro«nd.i' ,an the other hand, SES has a significant negarlve effect on 
motivation, f-upae «ith a Im SES may see education as an excellent i£ not 
the only «ay'to i«pCe thair status and, for this reason, My work harder 
thart pupil, from • high socioeconomic background. The nagative coefficient 
in the perceived teachers' eitpectations equation oay be due to teachers 
encouraging disadvantaged students. 

Of all the exogenous variables in this study, the amount of 
in£or«itio« aviilable to the pupil, IHFO, relates most consistently to the 
endegenou. variables. On average, pupils «ith «ore available Inioraation 
have hiih*.^ achievement, ««drc motivation, greater self confidence and belief 
in the ability to control the environment, and higher expectatiois. These , 
results may provide Justification for free libraries and subrldits or special 
rates f^»r students buying magazines, books and newspapers. . 

American families firmly believe in *aying together for the sake of . 
the children. The positive coefficient im WOP, t«o parents alive and living 
a. home, in both the reduced form and the structural form achievement equation. ! 
suggests that this conjecture has a certain validity, furthermore, the positive! 
coefficient f« this variable in the structural form equation for perceived 
parents' expeciations indicates that parents firmly believe it «hich, in turn, 
increases ach evemenr by the influence of parents" expectations on pupil's 



exjfi-'Ctations ' 



The e students who rarely speak a foreign language in the heme, FL, 
seem te have . M^er .^ofciva.ion after eontroUlng for all of iM other 
variables, h-t the ewpectations of these students are, on .werage, and 
so»e«hat unre listically, les. than those of pupils «ho frequently speak 



a foreign Ian aage^ 



¥, \^ Wi t^VJ^"^m-m..n m his achievement equation He finds that ^ 
KttTt^l IdJitKy «er^ JnJrea.e parents'attltude ^hile father's identity docs n«t enter 
O .ignieicantly in any )f hii structural form equation.. 
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A pttort , one adght think that reading before achool, RBS^ should 
have no Influence on achievement at the twelfth grade aince the benefits 
•hould accrue at earlier grades and nbf continue until the twelfth grade. 
The results s^POft this cqnjecUure. However, this variable appears to have] 
per»uaent effects on a pupil's self concept and expectations which, in turn, 

losprove achievenwnt scores. 

parents' concern, measured by parents talking about school, FTAS, 
does, a oriort . increase achievement. However, when Included in this equation 
cc the model, the regression coefficient for this variable contradicts this 
hypothesis, unfortunately, the most plausible explanation is disappointing, 
parents talk about school only when their children perform poorly. As 
expected, the pupils perceived parental expectations are higher, on average, 
Che more frequently parents talk about school. Another measure of parents' 
•concern, attendance at PTA meetings, PTAAT, semB to be related postlvely 
to higher expectations, but nothing else. 

Watching television, MHWEV and NHSfTV^, appears to have no direct 
influence . on achievement. However, the sign of these two coefficients in 
the motivation and expectation equations suggest that a little time spent 
watching television may be beneficial while too many hours spent this way 
may havfe negative returns. 

Apparently, spending most of one's life in one place, TC, increases 
a pupil's motivation, perhaps by inducing con^ctltion among local friends. 
However, moving around does seem to increase a pupil's expectations. It 
has no apparent effect on the other endogenous variables. Chansing school 
frequently, KTCHSCl., appears to directly decrease a pupil's expectations, 



on *v««g«, but ittcrewM * pupil »• perception of hi. perent.' expectation.. 
The poiltlve coeWicleot for the le»t tl«e a pupil changed echooU, LSTCksa, 
in the echleveMi^t .otliretlon end efficacy equation, ergue. that all the.e 
component, of education are .upported by geographical .tablUty. Curlou.ly, 
but con.l.tent with the po.ltlve .Ign of NTCHSCL,^ thl. variable ha. a negatlire 
effect upon the pupil*, perception of hi. parent.; expectation.. While the 
poUcy Implication, about the effect of the co««unlty on the aducatlonal 
proce.. are not clear, geographical .tablllty doe. appear on the irtiole to 
Ittcreaee «o.t of the individual educational output, and the reduced for« 
auggeat. that all may be Increa.ed. 
6.4 School Variable.; The P eer Group; 

At lea.t .Ince the appearance of the Coleman Report [I], tl.e peer 
group ha. been e«pha»l.ed as an Important contributor to Individual achieve- 
went. A priori rea.onlog .ugge.t. .that thi average achievement tevel of pupil., 
AVACH,..hould increase the achievement lev -I of an Individual pupil. The 
positive reduced form and atructural form coefficient, for thl. variable 
Ifi the achievement equation support thl. conjecture. A secondary rea^^^ 

for including pupil* » average achievement stem, from the c rlticlwa by 

aducator. and .oclologl.t. that one cannot rea.onably consider teacher 
effect, a. exogenou. with individual pupil data.- The argument i. that 
bright pupil, attract better teacher, and thl. phenomenon ndght result in ob.erved 
but .puriou. po.ltive coefficient, for measures of teacher quality in an achieveii«t 



if See, for exa«pl«» C'»'fi«*<»P*»** ^«"*^*^* ^^^^^ fl?], pp. 82-83. 



•qvAttott. thM« co«fflclent« thould npc b« tpurloui here iinc* we control 
for *irer«ii «chi«ve«ent:. * ' 

For reeeone elBilUr to those dtscueeed above, average »otlvatlott, 
expectations and efficacy should enter their respective structural equations 
positively and significantly. The estiwtes coiBfirai this reasoning. 

The significant negative coefficients for MLtBUCK and MIX in the 

structural achl«v»iient and efficacy e<iuations Indicate that t»upH'« achieve' 

aent and efficacy are higher in schwU ?fith a greater percentage of 

Whites. After controlling for the race of the pupil, and the proportion of 

Whites In the school, the proportion of Whites in the classroom, PWPICtY/ls 

also associated i#l;h higher individual pupil achievement;. Consistent with 

previous results, pupir s Motivation and perceived teachers' expectations 

seen to be hlghar n balnly black schools, after controlling for all the ^ 

other variables. nconslsient results hold for the expectations equations; 

expectations n^m ^q he hinher W the loalnly White school*, but all^tly 

lower for the clas room with a hlgjb proportion of Whites. Interestingly, » 

perceived parents' expectations seem unaffected by the proportion of Whites * 

In the school or the classvoooi. - 

TT The EEOR [A] finds Uiat, as the proportion of White pupils in the sch oo l — 

Increases, the pupil's com rol of the environment Increases, but self-concept 
diecreases. This result le- d the authqrs to suggest that school Integration has ' 
conflicting results on the ittltudes of minority children. Our results sug^jest 
that school integration has a positive effect though more work needs to be done 
on estimating simultaneous quatlons models for. the .Individual ethnic groups before 
making firmer decisions. Su prlsingly, Hanushek [7] concludes that the Independent 
effect of student body comp 'Sltlon on achievement Is small w nonexistent, 

2/ Levin [10] excludes the ercentage of White students fww/all of his struct^ral 
equations except parents' a tltude for which he obtains a significant negative 
relationship between the tw- variables. 



6*5 School V«rUbl«s: Teachers* Omtactoriitlcs: 



Recent yeete appear co have ifltneieed Increasing acceptance of the 
arguMOt that variahlea ataociated with the achoola contribute little to 
educai^ional outcc«ei« ""These reaultt do not support this argument* They 
tuggett^ for oMKple^ that teachera Mke k Significant contribution to the 

* educational proceaa. Teachera* ability, neaaured by an achievement teat^ 

haa a Very atrong direct influence on pupil^ a achievement. Ev^m the number 
of teachera per pupil ^ which ia oftejpi thought to be an irrelevant number/*' 
appears to aignificantly increase a pupil's achievement « On the other hand^ 
for soEie reason^ this ratio appears to reduce parents * expectations. 
Teachers* experiffice^ measured by the ninpber of years teaching, has a quad* 
ratic effect on both achievement and efficacy. As the number of years of 
teaching initially increases, pupilU performance falls off , but later, as 
teachers gain escperience and perhaps as less able teachers leave the system, 
pupil^s achievement increases X Exactly the ^op^osite quadratic effect 
obtains for students* perception of 'the expectations which teachers have 
for them, tfhile this last result may be surprising » it is Consistent with 
the effects of the other variables in this equation. 

1^/ Per exasq^le, see JenckS/fS] is probably the mcist popular expositor 

• of this Idea^ \ 

g/ I n hts acht a v eme nt e gu a tton Uvln [1 0 ]robteains a n insignificant coefficient 

for teachers* ability but a large positive coefficient for teaching experience. 
Contributors to OEOEO [12] including Armor ^ Jencks and Smith present inconsistent 
result^ but their general conclusion is that teacher effects are very small or 
* nonexistent. In a study of third grade White Califomian pupils, Hanushek f^] 
finds that for childrwi of manual workers teaqjMr verbal ability has an Important 
effect on verbal score but teacher experience is Insignificant. However, with a 
similar sample of chiUren from nonmanual backgrounds^ teachers* ability does not 
appear to be significant, white teachers* experience assumes importance. In 
Education and Race , Hanushek (7] argues that neither his study nor other studies 
support the contention that class siae InflwvC^nw student achievement levels. 
stresses* the importance of teacher verbal ability and the proportion of White 
teachers. Our study supports this latter view but also indicates that even 
Hanushek may have underestimated the significant impact of teachers on the 
educational process. ^ 
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Th« profwrtlott of «hlt« tcmchert •Igniflcantly incr©«»o •cWavt- 
OMfit, •otlwtloii, and efflctcy which tuggeit* «:h«t on the average Hhlttt 
fcMchere are better it their Jobi, whatever the reason. . Fe^le teacher* 
appear to have an iaportant poelttye effect ^pon achleveMnt and upon 
•tudente* percepclont of whet their parente expect of the* but a negetive 
effect upon perceived teachers* expectetlooa. The proportion, of teachere 
spending attst of their lives In the city or town where they presently live, 
tnC, has a direct effect on perceived teachers* expectations. . 

, Unfortunately, this body of data does not Include a verlable for 
the degree of Interectlon between the pupils and the teachers l& the cleoa- 
roo«, nor ere there Measures of teaching naterlel». However, this 
body of evldince does suggest that teachers* cherec tor is tic* are, on the 
whole, an Important co^tonent in the educational process. 

e.5 School Verlables ; 

These result* also suggest thet variables associated wltn the 

schuol ere U^ortant to the educational process. School facilities, for 
exaaiile, enter positively end elgnlflcently both the reduced fom and 

structurel forw achleveiMnt equation* but negatively In the equetlon* for 
activation and teechers* expectation*. Froblem* In the school, PROBLEMS, 
an index Including problem* oTlilnking Intoxlcent*, drug*, dl»courtesy to~ 
teacher* end damage to school property, ha* a »ignlf leant negative coefficient 
in th» reduced fora end structural for« equations for both achievement .and 
Bwtlvatloo. Even ACES, an Index which measure* the age of the »chooV, I* , 
negatively a*%oclated with perceived parent** and teacher*' expectetlon* 
and enter* pOBltlvely In the motivation equation. The niaiber of teachers 
vho leave the achool, NTCHLV,' enter* a po.ltlvelx m the achievement equation. 



Glv«ii thm gmtrally hlsh rmf of turnoyer Mooft teachers, the sign of thU 
eo«f f iclMic My. rtfUct hl^cr l«vol. of turnover at choM •choott vhlch 
tMltfc upoo «tc«ptlon«l p«rfor««nc« firo« their teachers «o4 which hevo tou|h • 
tenure policlei» Peshepe teleted to the above eoMwhet eurprlelng result, 
the perception on the pert of the teachers of a lack of effective adidn- 
Istra tlve leadership , (T?Aimi) , Is positively related to achieveMnt . Since 
Che aean of that variable appeara -lather I one sd^t speculate that only 
the better and -ore perceptive teachers recognlie such probleM. On the 
other han<f» this variable l» negatively related to perceived teachera* 
•]q>ectatlona. 

Schools vhlch have a principal irith an advanced degree tend to 
have atudents with higher expectations for their own perforMnce and . , 
achleveMnt. Ferhaps not surprisingly , schools which have a policy of 

adatinistering achieve«mt and I.Q. tests to their students also have pupils 
who score signlf leant ly higher on the various teats which are used here to 
aeasure achleveMnt. Studenta who talk n^rc often tridt guidance counsalora 
tend tc have higher expectations and a greater senae of their own efficacy. 
On the other hand, they also perceive that their parents expect leas of 
then than those^who do not make auch use of the guidance counselors. 
Perhaps, because they view frequent visits to the guidance counselor as 
a sign of poor achleveaeot, uodecldedness and future difficulty. 
7, Concluding Reaarks ; 

the results reported here should be regarded as no «ore than a 
second step In the developMnt of a suitable aiodel of, the educational procaas 
Yet thla efCort does seeai, at least to the authors, to be a ttgnlf leant 

■«■'■- 

K ■ 



«dv*oc« b«yoiid th« ftrit w4««r* eHe process >#it vl«*f«<l «t bcinft no 
•or« th«tt « tlo|l« equation. t^i«r« ar* •trong * priort rettont feo bellev* 
that tl,« tytt:** it ilwilMnaottt and chefe r«Aton« appetr to eiipl«i<:«Uy 
J«tcill«<l by *»otH the r«tull:» r«port«d here attd #tl the pretlaiwry aoaiysee 
%ihiat are noc reported. • ' 

fhe eimlteneout apptotch produces e«ti»eeef »»hlch both teod ,to 
- ■ ** . ■ ' ' 

•upport Mm of Che finding of previoui ttvdiei eod tetid to he lowei^het 

different fro« other reeulte. It ««y be iiorthiditle to review briefly iome 
01* the high point* before iadicettng iduit «ey be an approprtatse third atep 
m developing -yjdelt of the educational proceia. 

FirtJt, at leaat aince the BEOR, 1*1 re»e«rcher» have ei^hattxed 
the taportance of pareota and variables aatocUted with the hoeie. I^e 
above work certainly ta in general agree«ent with the notion that the hoae 
ia iaportant. However , while other atudle*, eapecia'lly the EEOR, viewed 
the hoe» as aoaething given » the above re eultf indicate that even howe 
variabiee My be iooewfaat-aianipuTable. Host importantly, parente* escpec- 
tationa, which kiave an ii^iortant tnfluMce upon pupil* • enpectationa , do 
in fact depend to a certain extent on laanipulable ichool characterietlca. 
The existence of information in the home as evidenced by book»» magaxlnea, 
encyclopedia and newspapera ti taportantly related to achievement « mott* 
vation, eapectatione, and efficacy. Furthermore > reading before tchool » 
even for twelfth grade puplla» ia related to both expectcdona and efficacy. 
Hence, there are actions available to change home factor*, at ieatt at the 
leval of giving advice to parents. 
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Pw grcKip InfluMctn b«v# mUo bmm tMphatiaad In the ljtor«r.ur«. 
Th€ r#*ult9 nporttd het« da not dtny the l«portaoc« of pMt groupt and tho 
MMuros of airerngo achlevwrnit , sotlvAtlon, «xp#ctetlon nnd efficacy ootar 
laporMatly Into tha atructural i^tetioiia. Tat , ona ^ight lagltiaataly 
vpodar ^athar thaaa achool« fida avaragaa ara adaquata tndlcaa for tha 
aMfuraMnt of pa«r group influancaa and quaatloo nhathar tha aflplrical 
r^aulta ahould ba accordad aticb an Intarpratatlon rathar than oaraly balng 
initnaMmta to holp tontrol for bUa and apurioua ralationihipa. aa liia arguad 
abova« 

Rtca^^y, Arwot raatartad an aj^idcmfc dlvcuttion on tha integration 
i$m9§. In thli pap^r, tntaraat cantata upon »eaaur«i of the racial coa^io* 
aition of the achooU in an effort to deteniine how theie reUte to th^ 
endogenout veriablei* Perhapa tinfortunately, no alngU clear policy, 
•uch if integrate, fegregaw, or bm, eaergea. Inatead, the effect» vHich 
appear to he both ttroitg and iiiportant , indicate that the picture te omch 
m0€§ coiipleii th4.n sight be eacpected fro« popular diiCui<»ion or even $om 
of the previoua atudiea* 

There appaara to be a growing belief that tnputi xttto t^e 
educational proceai are alabat unrelated to outputi. ThU itudy 4^^?^ not 
aupport »uch a view. Teachera* for axaorple, even with the crude oeairurei 
available here, appear to be very ia^K>rtant. The aMch ditcuaaed pupil* 
teacher ratio, believed by parenta ^o be important but often viewed 4i 
trrelavant by reiaarchera af>d adsatniitratora , la itfongly and poiittv«*ly 
related to achievaiient. Similarly, the intelUgence of the teachera, aa 



it !• MMttrad by th*lr 01m ccor« 00 « v«rb«l «ptitud« CMt, U iJi{ssrt«tt 
for «chi«v«Mat. • SiaiUrly, tmma virUblw MtociACftd with tb« »6nool, 

« 

•ucb «• fscilitlM/appMr to b« laportnt in th« #dyaitioe«l ptpc««». 

FlQiilly, th#r« stiould b« a brUf dUcuttlpn of thm ditectloc^ in 

which furtbtir rMaarch alfbc so. There it oo doobt btat f^bat thii bddv 

of data U very rlcb^ It ebotad b# utiidied ft>r »om cuw to coiie. Out 

own diroctiOM, tt lM«t for the oeer fxiUiffe, (I) to dlM««r#s«te thf 

twelfth |rede deu io ea effort to dttttmine whether wt sbc^U be >:iiivut§iii« 

* 

bee educetiooal procesf yuch if the ooe gtv#n «b<r>^e. cnr # ngii^^r o$ «t^^j^c4* 
tiooel proceeiee dependlnf upoo the re^icm ot the cptintty wc* th« r*ce of 
the puptU, (2) to eitimete the eodel with dsxs, (to0 the oioth ^r^de vntch 
iocludei puplU t4to my drop out before the t^ltih gf ede . #n4 (3^ tc^ 
cotiifdir eddlttooii putpute of the edu<4tionjl prccefii #u<n «• th^ nx^4t 
ot graduetee pet e^nuJi or the nappinifi* of c^c pupUi . 



1/ T^u^ finding •u.-porti Haye§i!,e> .-werv^.cI«An^ i»^^fe!l•;o^^ *i^i;?C4 

ire indeed iJipottiiru* 
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toe*! xi«i« C& bii^ sews ^^Ki2cs« 



dMis* ttt •etsnial. <fflSSIIBCt3t, jp*«t of *WH«, 
i»«ly 0a«SBa»>, o«3«l>« «a« •"f 

cie*, staiMk ««neil, 4dw«ia» mm* m 
is ixMte. «oiMCS9et«i fxm. 4m1tsm es so eo 

to iaOm tuiia^xmtai ism, tiM ioUimiam 

Iwle impogpMnt tiw* taaeil notie foe, 

gmemm tiaiCWQ, i»e «liMd tiaMtei^ •top* 
M a(iB£AO>, l««fcoI CD^MMi is 9Wt iMdtt 

iob (SSJ(%>. mem «agp s«3rl£ie« w» 
fitfe thmA Oa^<»» weoM Ulto t» dwofc t© 
I** Miidio^ diiif-tsoqe matmm^ msmusiMmm 

(li9tT^» aeft wn* dwmco fsar •wccow* 
ClOMCSSOO, too|^ ^ job baxdtx mrn^ 

(iL bli^ •com HailleiCM « M#k fooilai 
" eoBtsol mod luM-eoaem^*} 

* . " * 

Aft todwc «oooti»iE«d fs»..tib« follUMtos \ . 

no^Meintl^)* ftti*B-*» «a«»o^«*o •xsmc 
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iaiisoo «M ixlto tiwi Hx^ Uctm «i « priici|Ma coo paww ti iMU7«l»» 
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I* Intgoductton ; 

Thl« paper Inirtxlucei aothcopologi»w to tlfciltancout «Kiu«tion» Mod«l» 
and CO « po»«rf«l technique for «»tiJ«ttog luch aodeU. p»«r«ct»rlftu«lly • 
•imtituintout equ*eio«it ttod.«l c<m«l»ti of mtt t mn one «quiicioo and #4lO!#i for 
lnt«f«ction and Joint deteminaoctM betveeo torn of th« var&ablct* Batieally 
theao •odelt apply to attuaclona In which one variable dapaoda on aoothar 
viiriabU iihlch in turn depaoda on the firac variable. Theae Comilatlona 
«KKlel faadbacka. 

Originally «t«tiatict»n» developed atmnltaneout equfttooa eatiiMCtoo 
techniquea for eicjUnattnii economic wodeU and l>r prediction tn 
ecooo«ica, b^t, more recent iy, aoctologlat*, po iilcal acientiata, edocatora 
and other quantuatlve aoclal scteotfaca have ajpit^i the technique co reaearcb 
in tiimir am «ft*t. The aittiior* belteve th«t 4t chrojjoiogttit cun model «>uch 
0C thmlf reiMrth with <iiJiuli«n#Oi^i» equations* »y ttu* 

vould g«tn by A< V Millar retearcn iw^tit^M^-^ 

To d««o<i trmte Ihe a«e i*lwU«n^i>ops «^ij^f«c*cin^ mo^tlm in me 

cilled th^ Coh 411 report, wny tivitlmtn ti^ve «icHt*rBte<t ine i»due«tion#« ^a>*;i^t«. 
Th« EEOR acted ^ *«^erflied tor rv^^^arch in i*if icatton* Huch of ih^- r^rcent 



oi th« ri?|>Oft. AUhev»gh «he EEO furvey <J#t« n«» t>««n f«b}ect«d to soimcUM 

Oo gqualtty of gduc»ttool Poportimuy . OEOKO ( 1 , •ost tsf tht r«i#«rch »ttitm 
tht orl«ln*l <o*iclu»loo». The prtmry region for th^ *iml\»t t—uHB ««• 
fro« th« iMChodolo^ uiirf lo «h« re«tMily««i v^lch «or« or duplUstid tbt 
t«<niqu« ttitd m thM um, Moit of ih^««o«ly#«« aodtl th« 2uc«tloo«l procMi 
by « ttogU tsuACion #dtt««too*l(>roduccioo function, Ooly Ltvtn | } «Uow» 
for f««<lb«ck •{f»c« «n«l h« uttJUo • li*»U«4 iMbsiAapU to A4dUton to 
««kin« »«ithodolo»ic«l «rrofi. * 

Section m of thlt fwiper «rgut» «h»t ih« «icgle «ju4Ctoo •od«U ir* ^ 
tnupproptUtt forauUtloo* of «h« «duc«tojwii pro<<M»»- tf« *t$u» that 
•t(M>U«m >a» •quAtion* should aodel th« pt*c«»ii. if the construction «ad 
«tttm«tio« of i^ifwlteoeaui equation* •uccerds . then the resuUe of 

e«tt««cing the fflodel hy 4 «irigle equation <>•>• he bi4»ed and iflcort»i»teat . 
Coodittefuy i» s(t i«pc»rl«nt property of m e«ti«*t<>r. It that a* the 

taopits «ite uicteaiei. the coeff tciertt e sueuitea Hflo to thv true pitMMSter 
vaigiea, ;«i«>g tf«v e£>'S 4«ta, the e«tt««i«» lor the .*iisuUatieou« e<jaattoo» tt>d«t 
tot 8U<.*!k and k'fiitef are f.t«»«nte«( m s^ctxen |v. finally w« «how 
that theftc reiuita 4t?fer fto* thcr*e ootajrtc<J ot«fvtou»iy 



♦ 



• " . „ / . ' • • 

= " « .s. 6„ 8. 8e 8i 4fe»to"S>»rMc6<>r» w wetot* of pMajmeeM oe^j^' .•■ 

0 • a ' " ■ ■ 

eal«t. wlabi*^ ' 4 ^mihmtev cs«fcate .gtve* the ©3Ep«§£ea' tecffcasis ie the 
tis* «H the. ««fct!aaeeil ^saact^^s gs^S e%s«sm«ie«s- m all tlie laaafee^fj? 



rAc- mtmt |*«e$¥ca mine- ©f 'clie tlcpe\;ieiift '.'arialslfs mA^ thns i^feii«taS 
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€toot*!i isf tfciii: 43P» tie 'Msffcieal iistaias® |ses«ieta mnh «*»«s^«t:ie% aasl -■ in- 

sist stJt^gss*^*!!?*! $im^ ^m''}:%mm #s3sff|« €'Sm»tie5f,; mlf * iisgl* 

■ EssQ^itss sWaefiissi witfc edasaaica sail A%m% Cf^o^is «4a?i6i:Ca8«l 
tic tint iscm-tss® «'tefi!!aiq«ae «allct ^£€|w&s« ses»»»'ie» ^^'-^ 
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H ©wkittr*;; th« goodoesa of tit. The higher the R (0 R < 1) , the taof 
«h« l»Ml«j>endenc v«rUbl«i.«stpUtn ch« variance the dependent v«riable» 

Sttp|>o»e tlMiir a refre«s tor* model h«» k iKplaft«t»»ry variablei and one - 
w«ac» CO i^tcerinifte the cotttrlbufion o£ the kth v»f table to the goodneae o£ tit, 
tbtt renArcher perfome cwoVegresaton*. The first conalata of regreaalog the 
dependenj variable on the f irat k - 1 expiaoatoty variablea. The tecond conaiata 
of regrialng the dependent vaeiabte on all explanatory variables. Tha 
4itf€tJitn in the 8^ (which smist be higher for ih*f second legreaaion) ia the 
contirijSutton of the s th variable t*> the exfiiat»t»'d variance of the dependant 
wariaple.. ' " . 

Itaiftg thl« te> hrtt<ju« , the authors of the EEOR t ind chat al ter including 

ho»e backe,rowoi cbaracterlscica in the modii, abiding 'ariablea «ea«uring ichool 

character latlc* do oof greatly increase tje R» Putting thl« another way » 

on*' a«ay i«y that dtffercncea betw<?c« achooJ"* -account (or only a small fraction 

of the difference in pupli achievement whereas cttf fertrneea between f*»lMea tend 

ta account for difference* tn achievement. Of '11 tie achool variablea the 

2 

character i at icf <»f * pupil' a peer group ho R . 

After adding these variablea to the rtf«re»! l«^» te«ci eh^ir«ct«rl«tlca add tnore 

to the than any other school ftttrti»«te#. Coiv rovet* tally, Colensao 1 | 

»«y», "Ochef reaourcea, on which ixhoof syi tcwj spend auch »oney, appear unlaipor'' 

taot.*' theae reiait« combtrtfiid, wt*h the ftr.dtn; that school facllitlea differ 

Uttle In quantity fro« "achool to scbooj sogge, t that the school can do little 

to overco«e the difterence* between puptlt »*»< fated with race and ho«t bacliground. 



A StwuUaneoua Egiiatlona Model of the Edu^ atiovtal Procegs; 

Nunerous author* have criticized the wethodology of the EEOR. The mo«t 
fuod*M«ntftl of thete crlricisms contemea the use of addition to at a awiauraof th 
impotrtaace of a variable. As Cain and Watt* 1 ] •»ld,«*«hen we hm^ such • 
wcdel in the form of * reg^3i«lon equation, the regresaion coefEtctent is out 
tsoat useful a£*ti»ttc oeaaurtng the important of a variable for the pusrpota or 
paUcy action/* The a«thor« of the EEOR did not report the regreaston cotff Iciantf. 
Hot ««rprt9logiy, nweroua author* have reanalyzed the data ualng ordinary laaat 
ftquarca which eatifflatea regreaslin coefficients Ift OEOEO, Harshail Salth 
^erforosed one of th« mo»t oireful regression «n?ityse». He concluded, however, 
"in jjtenarai, the reaults of the reexamlnatlo,* affirm and strengthen the 
overall conclualona oi the |EEO| report.'* Vlrtuaily &U of the reanilyaea 
repofted iiliBtittr findings. : 

Few r, <earcherc critically question V.ur mfHielling of the EEtiK. Of all the 
v«rli»«.le» m the survey, th« EEOR finda th.»t a p«pU'» fcellcf in hi* ability to control 
th* •tnvtronwent and hl» aclf-conc(fpt show che greatest relation to avhleveioent. 
Cur reaearch dafinet efficacy fEFl?) a« a linear «0mi>inatio«t of 8etf«toncep£ and 
control t»£ the environment. Thuft, we way wrttf ; 

EFr -> AOJ 

But . «a Hosteller »Kd Moynlhan point out in OEOEO. ''muU ml such fc'cUnga 
*xi tfintroi be e&acntifllJy d feedback eaetlon frojs ruiUty? Bright .ludenta who 
40t siood aarkt loight feci Rood about tbew8*?ivc** ' that i«. achieveir«rtt feed* 
ttack to «fft«J*cy; 
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Tblt argutment hi» obvious tatuitive appeal. To Ignore it mean* that 

the aiodel may' be «l«»peclf led. If there is « feedback from acbteveaent to 

efficacy the alngle eguatton educational production function, equation 

ia a alaapeclfiad «odel. l« thi« aituation the error ter« correlate* with the 

explanatory variable, efficacy. This violates one of the uaual asauaptlon* of 

th€ regression model and application of ordinary least squares may result in 

htated and inconsistent estimates of the paranetera. Econoroetrlclans refer 

%0 thlf slttiation a* simultaneous equations bias, it means that however large 

a sample one t-ikes, the estimated regression coefficients do not approach the true 

wilwes of those parameters. Depending upon the nature of the bias applying single 

equation estiTiatlon procedures to siiwiUaneous equations models may over- 

1/ 

.?9Ctm«te or underestimate tr^^e regression coefficient of a variable- which, 
* n turn, may lead to ent-weaus po. icy inferences and decisions. 

in addition to the feedback relationships b. «een efficacy and .achievement we 
potulate that a pupil's achievement, motivation, efficacy, expectations and hi. percaiv« 

teachers* and parents' cxpec tat ions jointly determine one another. Econometric Ian* 

call these variable* endogenous because their values are generated within the 

fystem. 

When ■specifying a model on- should make use of all the available, 
televant Information* We argue aiove that efficacy and achievement reinforce 
pne another. We may expect the s.tme rcUtionsbli* between pupila expectattona 

1/ See JohR-»ton f | p. 2n^Z3^ 
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and achievement*. A atuaent vho expects to succeed may perform better than 
c^ne who does not expect to succeed. Obviously the converse relationship alio 
holds, Aaiong other things, a student bases his expectations on his past 
perfomance. 

While we postulate feedback effects between mat^ of the variables, 
we do not require complete simultaneity nor do we expect it. Me may suppose 
chat a pupil expect* «»>or« the harder he works. Thus, motivation should affect 
expectations. Now for the opposite causal link: students who expect to do 
well t«ay or «My not work harder as & result of these higher expectations. 
A pupil with low expectations may say to hl«welf something like, " I doubt 
If ril ever be any good so why bother to work", or alternatively, " I doubt, 
if I'll ever be any good, but the only way to succeed is to work." In short, 
no obvious causal link goes for expectations to motivation. 

Often one does not have sufficient prior information to completely 
«;pecify the model. One may be uncertain about whether there is a causal 
effect from one variable to another. But this fact does not act as a 
atumbUng block. If we arc certain of all the causal relations, there would 
be no point in going to the data/ Nobody can sjtecify a. model of the educational 
process with comj»lete accuracy. The i>nportant point is to include ae much 
theoretical background and common sense as possble. Without going into 
arty more detail, we speeify iihe following causal relationships between the 
endogenous variables: 
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•.^■*EFF ^^^^ . ^ 



ACH 



P EXP 
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Kher«, AGH Pupil achieveaeat 
MOT » Pupil motivation 
BPF m Pupil efficacy 
E3JP »• Pupil expectation 
TEXP**« Pupil '•perception of Ms teacher*' expectations 
PASaO?^ « Pupil's perception of his parents' expectatione 
Solid lines indicate student a piUrt causality , nhile the dotted lines 
lndlca<:e teacher a priori causality. The arrows indicate causal directions. 
Psychologists may call this snodel phenoiaenological because of the Importance 

attached to self perceptions. 

The above figure summarizes the postulated causal relations between the 
endogenous variable*. To Cp05>letely specify the model, one needs to postulate 
the effect each eaojgenous variable on each endogenous variable. An exogenous 
variable is generated outside the system. A pupil's number of older brothers 

-aRd-aisters Is a good example of ^an Exogenous variable. Nothing that a ??upil 
doM can affect it. It is fixed. Wu do not specify the relationships between 
each exogenous variable and each endogenous variable here, due to space 

constraints. A complete li«t of the exogenous variables appears in appendix I. 
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TV. Th^ Renultft and Tw > Staj^e Least 'Squares ^ 
IV. 1 Introduction: # 

Appendix II contains the parameter estimtes of the model 
outlined in the previous section. Before discussing these results we shall 
consider their derivation. An econometric technique called two stage least 
square* estimates the parameters of the model. To provide an example of 
how the method works consider the following two equations model: 
ACH. - a + a^ EFF^ + a^ SEX^ + NTPRPUP^^ + ®li ^ ^ "* 1,2,...,^ eqn. 2 

El-F - b + ACH^ + b, SEX.V b FL f e ( i - l,2,...,K) eqn'. 3 

i o X * /» \ X J x *•* 

In the first equation of this model efficacy, sex, and the nymber of 
teachers per pupil directly influence pupil achievement. In the second eqimtion 
achievesoent, sex, and how often a pupil speaks a foreign language, FL, 
directly influence pupil efficacy.- One may well think that this model 
is unrea8<^able, but it exemplifies the purpose. Econometric ians call 
eqns (2) and (3^ the structural form of the model. The structural form 
represents an apprcximation of how we think achievement and efficacy are 
determined in the real world. « • 

We may derive another £orm of the model in the following way. 
Substitute eqn. (3) into eqn. (2) and obtain: | 

1. We postulate that the nuaiber of teachers per i?upil has not direct influence 
on efficacy, and speaking a foreign language has no direct influence on 
achievement. Each equation excludes one of the exogenous variables. Thus, 
the model is identified a priori , that is, the structural form parameters 
may be estimated from t|?e data. Christ [ ] provides a good elementary 
discussion of the identif-cation problem. Fisher [ ] and Koopmans [ /] 
discuss the problem with skill and rigor at an advanced level. 



or, 



V 



where \i - o *■ Q 
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12 



1 - a^^b^ 



1 - a^b^ 
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13 



1 . a^h^ 

^1^3 
1 - a^b^ 



( i • 1,2,.,.N) •qn.4 



li 



*li + *l'2i 
1 - «l^l 



Substitute eqn. (2) into eqn. (3) and rearrange to obtain: 
En^ . M + 21 ^^i '^22 NTPRPUPi + ''^aS ^^i ^2i < i « ^ • • ♦ 



"^^'^^ * 20 * " 1 - a^b^ 
\ 



21 



^2 h°2 

. 1 - ^ih 



b^b3 



22 



1 - a^b^ 



^2i ^ h^u 



23 



1 - Vl 



'2i 



1 . a^b^ 



Equations (4) and (5) constitute the reduced form of the model given by 
equations <2) and (3). Each endogenous variable Is a function of all the 
exogenous variables in the model. 

As, the name suggests two stage least squares has two distinct stepo. 
At the fircc stage it estimates the reduced form parameters, the ^' *j'8> 
by ordinary least squares. It regresses achievement on sex, the number of 
tMcher. per pupil »nd foreign Isnguage, and obMlnB _e.tlm.t..^t>f *'io, . . 

.nd 7,3,wBlch we denote by TT^, H^. and Ti^^, "reapectlvly. 



ERIC 



ERIC 



12 t 

We call 'se eatlmated parametere reduced form coefficient estimates. 
They laeaaure the total effect of an exogenous variable on an endogenous 
variable. The reduced form coefficient estimate tl measures the direct 
effect of sex on achievement plus the indirect effect which kex exerts on 
efficacy which, in turn, affects achievemei^t. In most circumltartces, policy ^ 
Bakers wish to know the total effect 5f an explanatory variable on a dcicndent 
variable. They want the reduced form coefficients. 

By multiplying each observed exogenous variable by its associated 
estimated parameter we obtain a predicted value for pupil achievement, 
denoted ACH: ' * ' 

A?H^ ' 4- *^* jiSEX^ + -*^*j2 NTP^P"^i * i/^'i * 1,2,.. ,N> eqn. 6 

Similarly, we may obtain the predicted values of efficacy: 

^^^i " ^*20 '^*21 ^^^i * ^22 '**23^^i " 1.2.... ,N) eqn.7 

We now/ estimate the structure; this is the second stage. We regress 
achievament on the value of efficacy predicted by eqn. (7), sex, and the 
number of teachers per pupil. That is, we regress achievement <jp the 
predicted endogenous -variable and only the exogenous variables which appear 
in t^ -tructural form equation (eqn. 2). Similarly we regress efficacy 
or* achievement predicted from eqn. 6, sex and foreign language. Thus we 
obtain parameter estimates of. the structural form of the model which are 
consistent. * 

Appendix II contain^ the estimated parameters of both the reduced 
form and the structural form for blacks ant" whites. Ther*? are six equations, 
one for each endogenous varfable. Each cell contaiuo the estimated coefficient 

* - : 

• ^ » % 

ft 

k- * * 



ana the t-»t«tlstic tn parentJiesJs. The t.-tatifttlc measurea che slgnlflcanc* 
ot the coefficient. A t-statisttc of 1.645 neans the probability that the 
coefficient is leti than or equal to t€tvr equals 0.05 (for a one tailed 
test). A t-stati8tlc of 1.96 means the probability that the coefficient l» 
less than or equal to zero equals 0.025. ( fo*^ a one tailed teat). 

The data come from the BEDS data for twelfth grade pupils. Our research 
combines these data with Information on the individual puplTs teachers and 
principals. The actual samples consist of 4530 White pupils mtv* 4364 Black 
pupils who are randomly selected in j»roportion to the region of the country 
and the. site of the school. These data are carefully refined and ai»»lng 
values are recoded whenever necessary. While time series date would have 
be^n best, no data exist which contain anything more tUan a small fraction 
of the Information on the EEOS quest lonat res. NtJ«t?rouB authors including 
Jencks f % Bowles and Levin {" and Cain and Watts I ] haw« analyeed 
or criticized the data,buc none of their criticisms necessitate rejettlng 
the data. Appendix 1 contains a description of the variables used In our 
analysis and th" mean and standard deviation of each variable. 
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4«| FindinRi for the Endottenous V«ri«bte»: 

While the enttnmted oio4et« for Blacks and Whiten do not corre«ipdnd exactly 
to wh4t we though!: to be the cAiie on an n prior t bati*^ tht «.$tioMit«d atrucCurei 
do conform g«ner«Uy to what ^Kpected. Figures 2 and ) $ummarUe tha 
eatlJMtad relationfhipa between the endogenous variablei for Blacka and Whitat 
reajiec lively* The authora require that the level of aignificance for andoganoua 
varlablea to exceed the O.OS level for the nhatlonahip to be reported^ The 
itriking feature about Figures 2 and 3 in thetr basic aitoilarity* For both 
Blacks and Whites^ individual motivation^ expectations, efficacy, and per^iava^jl 
parent'a and teacher's expectations influence pupil achieveioent; but all the 
variables do not Irfluence achievement directly* Only individual expectationa 
and efficacy have » direct eifect^ ^nd this finding holds for bo«:h groups. 

For both Blacks and Whites the significant eifect of individual efficacy 
suggestji thut t ased learning takes pii^ce wh#^n students Save confidence 
in their own ability and feel tViat the ^^environment" is not against them* 
One particularly irterestfng chain jretationship is the influence of perciavad 
teacher^a expectations on individuai efficacy which^ in turn^ affects achtavasiant. 
This chain suggeats that teachers en have an effect upon achievement by 
teaching studenti to have confi<lenc< in themselvca i^nd their ability to 
succe^'d. . 

For bpt'n Blacki^ and Whites pupt J * s cxpec tat ionn the oily other variabl<t 
dlre-ccty Jtffecting ^ichievewexit after excladtng influences which *^re insignificant 
at the 0*05 tevel. Many of the effects of the endo>;^eneous variables upgn 
achievement aperatt indirectly thromh th*rir effects upon student"'* expacections. 
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Figure 2 SuMMry of th« Efidog«nout Structure for Blacka 
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Figure 7 SuMHiry of th# Endogenous Structure for Uhitet 



Motivation kmd parents* exptctatJonn do not have c mgnificant direct effect 
upon achi«ve«iMt» but they «^ert indirect innuences by their positive effects 
upon students' *cpect«t loOfi Strong notivation J^ads students to e^iptct to 
do well and this increased ^xpecfcatipn lead« to improved performance. ^ 

For both BUcks and Wh tea pupiT^ perception of his parents* 
expectations of his achieve*^cnt hoth ai(fec^.5 and la affected by lu* 
expeccationa* tf a student expects success then he is taore likely to 
perceive that his parents c: pect him to peri^rm well, an^ this perception 
in turn le»d» to an iocreas. d individual expectation of his ability to 
achieve. Thla tncreaaed intUvidual expectet ioir leads to improved HM'fortsance. 

/ 
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aiyl alio an Indlract affact via aK>tlvatloo. la othar vorda, If a atudut 
parcaliraa high ^raotal «3q;>actatiocii , than thaaa axFactatiocis «otivata hia 
to ftiXfill thaaa aaplrattofia. 

Contrary to what aliht hava baan thcmght a priori .a Hack or tfbita - 
atu4aot*a parcaptioo ot iila paranta* aapiratioot for hia achiavaMOt ia not 
diractly affactad by hia acadanlc parf^^rmoca. Inataad, tbla parcaiptioii la 
r«Ut«d CO his indLviducl wipMitAtlons and aoclvat ion. Oii Ch* octi«r hmoA, 
oa« of Che tnc«r«sCiot dlfCerwcsa beCw««o BUck« Aivd WhlCc« Is |h« findiag 
that parcaivad. paraAta' axp?ctattoof both affact and ^ara aff*«ad by parcaivad 
ta4cha^»^ aatpactat&ooa for^^rtilt«a^\hila Black atudants' parcaptlooa of 
their parents' axpactatio^ for tbe« ace afCectad by lhatr paroaptkm of 
^their taachera*. expactattoot / bui<iiera^ the relatiooabip* ia not Mutual. « 

K BUck ot White ftudaot'e perception of hi* taachara} axpactatf -ma 
doe* not depend directly upon hia ovn acadaiiit perfor«Ance» For Whitet thia 
perception depends on his o%fn expectaj^lons concerning his ability to achieve 
ai^d his mm self coofidTence. For Blacks this perception does not sppaar to 
depend upon his ovn eorpecMtions , but it ^depends instead ui^on his efficacy 
and his sK>tivation. Bfth a BUck and a White student* ovd ascpectations are 
not direiftly influenced by his perception of his teach<^rs' eiq^ec tat ions. 



The .taachara' eicpectations have only in<|irect influence* by af fact,ing*ef f icacy 
Motivation and the student's perccrptton of his parents' expectations. For 
both Blacka and Whites, parents* expectations and his cwk Motivation affact 
his ow^i^Mtp^tatiOQa %fhich in turn influence #chievesMmt» ;Hte«!nterralatad 
chfib of inftoeocaa augt^^^* tuachars have an iiiporcaiot indirect affact 



17 



upon th<lr ttudentu' ai tdratc pet toraanc «« , n^-* %«ttor wti*t the stodcnt • r*c«, 
AacMig th# «i>dot<NU>aJ v«riAbl<*4 for both r«cci. the CMch^rt* lafluenc# 
«ppMr« CO b« Urg«ly i lat ot nhaptng attltudci. mttllUog con£ldccK« io 

^udtaCf^ aoclvattn^ tliM.Aod «ff«ccin||; their belief about ^•ther th«r« 
ii m riMird for h^rd t^rk and «fh#thar #f£ort, rather than* luck, (aight ba tha 
fBoat iaip#rtant tnsTtfdient in datanalnlng tlicir dattioy. 

Thl« avidaoca indicataa that a«ooi^ the andcgenoua variablaa fot both* 
racaa, activation dapaadt t riaarily upon ttudentf* perception of the 5! 
aitpactAtiona tihich p«raiitf ami teachara have for their acadasic perfonaaoc^^. 
Miila a Slack atuda0t*a ami achiavqpient has an inporCMt poaiti^a feedbatirk 
to hia Qootivation, there cppaara to be no nuch feedback froai achieveaient for 
White atudenta* Siailarly. a White itudcnt'a (aotiyation doea not appear to 
affect nia perception of hi» teacher!' espectaciona for hia, but a Black 
atudant'0 ootivation doe» exert a potativ^^ *tnf luence upon hia teacHerii' 
expectat lona. All theae reiultt serve to highlight the role* for b^th racaa 
tihich teachera and parents play in «H>tlvacini; at«.id<^nt9 by aiff^ly getting thm 
to perceive that thay are empected to achieve. 

Finally, one ahould note that not only U acVuevewnt direct Iv influenced 
by ex|>ec tationa and efficacy, but the»e v^iaciablci arc aUo aftrctcJi by 
achievement afuJ thia finding obiatnti for boih race*. Hence •tudent» who 
perfornwell are llkaly to have relatively high expectation* and arc aiore likely 
^to have confidence it> theu «hility to •wcc*ed Theie variable^i. in turn, 
contribute to parfonaanca. Thl!>» evidence tend :o coniim the old idea that 
aucceaa breeda aucca«a» and it I* not dtpa^ii^t upoo race for Ita v^^racity- 
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V 111 riniJlng« tor the- Emo^etic^j* Vajriablc* 

Although thm Buhim^tmnt ♦quJtt<» u «iiphA»£t»d. «H #qu«t lott» ar« cciitU«r#4 

thm dltcxsiiloo ptoc««af co vjttu^a gtcup* of ejtcgeocu* v«ri«bl#>. 

iV III. I R«ti€^« lodividuml LVeiw^raphlc cn*rACt«r tttlc* 

# - * 

At IcAit §loc« thm Col*iMU> Report, ajgriiit d#Al of mttftett hM§ focused 

upOQ th« di(f«r«a^e ta •ducatloMl «chi«rvJL«oc betwe«a th« rtcet; Our t««alt« 

docoMat €ti« f«ct that th«r« «r« iubit«nciaL dVt£ere0C«£ft b<cvtf«n BUck* And 

Vtnt««. Iod«#d^ tbtr tw MMini ct the «c^l4*vMmt indices littr «pptoxtMt«ly 

m iModanI devutioo «p4irt. Note m the echle/ewnt eqiMitio<^ for Whltee 

that thero l9 ei^ emceptlocMiUy large end »i§n"ficAat conetaoc term vhkle that 

rem to the"tteck'» echieireMnt equetica e*^ not flgnif iceot ly differeoc 

frcei Bero> Mhatever rece lodicatet, It obvlocely reUtee U^^ortiiit ly to 

« 

educett^l echleveMnt. 

The reciel reeuUe for the other eodogunbu* terieblee mky be ♦o»e%het 

eurpritflog. The «Mxtf for th^ two group* vhich ere Reported m Appeodlm *t 

tell e Urt« P*^^ of the *tory. On the everege Sleek* heve nig^iet ttotivetloo, 

empeccet lon» , ind perceive thet th^ir perenti have higher exjjcc tet^ooe for 

theei then do White* Whll^ they arc lover in i ic icy / bot^ moup* «re about 

e<}ual lo teaa* of th« ejqptvtat ion vhlch thev perceive ;hei f heit teacher* Have 

for the*, Obvioualy. eoaiethinji; Ir the educational iyttM olt 'the trul tur^a* 

re*alted m an advantage for Bia^i^ *tud^nt>i in term* of thcNe variable*, 

but ne¥erthele»* 00 the averagi* 3UcW achleveaieot lag* behind that of Whitee. 

• ■ / 

The u«e of duavy vari4t»le« for the varldli* regld«« of t^e United Statee 

repreeeot* ao attempt to take into account the poaelblUty tnat educational 

a 

. * 
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systeeui «im4 procb88»3 aiay differ importantly across the country. The most 
significant findiiig is that thosa regldaal coefficients which are significantly 
differant from taro have the sajae sign for both Blacks and {Jhites in the 
^cbiaveisent l^uatlon, NoCe the significant and negative coef fl-cients for the 
southeast and touthvest regions. Students, both Black and White, in these 
areae tend to score lower, on the average, than studfbnts 'from other regions. 
On the other hand* the es::iiaated coefficients for those regions are positive 
and significant in the teachers* expectations^ equations for Whites and negative 
and significant for Blacks. These results are probably in; accordance with our 
perceptions of the educational systems f5r chose regions, but one should also 
point out Irtiat the Plains, Lakes and Mid-Atlantic states also have negatixrn 
and significant coefficients In the teachers' expectations equation for Blacks. 

Black students 1^0 live In metropolitan are^s, SMSA, tend to achieve 
less well than do their rural counterparts. This tendency is reinforced by 
the fact that these stij^dents also perceive that their parents expect less 
of thea* These observations do not obtain for White students. 

The strong negative c^oefficlent for sex la the structural form 

achlevawent equations Indicates that males , both Black and White, perform 

better than fesaales at the twelfth grade. This tendency Is reinforced by the 

fact that males perceive that their parents exp^jct more of chem. « On the other. 

hand, females, both Black and White, tend to have higher motivation and 

greater 5elf confidence and b<?llef in their control of their own destiny which 

dampens the total effect' of sex upon achlevemeot. 

The significant negative coefficient for age in the structural form 

♦ 

achievement equation, for both Blat;k« apd Whites, reflects the fact that 
school systems tend to advance the ablest student at a rate faster than average 
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iiihiim requiting the poorer atudenc to produce a negative cbefficient for age* 
Thu«, one naturally expects the syatm to pt^duce a negative coefficient for 
ege. Additionally, older Black twelfth grade students tend to have lower 
Motivation and expectations which ^ in tuA, further reduce achievement* 

IV. III. II Cowmviity and Hom^ Variables* 

At least since the appearance of the BBOR, researchers hitve argued- 
that the ho8ie* has k profound effect upon achievement. This study also support 
this view^ 

As expect]^, the laore older bx-others ans sisters that a person has, 
the worse he perform*.^ > on average. Parents, both Black and White, give more 
attention to the /irst* children for the simple reason that with more ♦ 
children in the .family, a parent can devote less time to any one. Any benefit 
derived from the older brothers and sisters is insufficient to overcome 
less attentiongiven by the pari^nta. 

Many studies agree that socioeconomic status, SES» has an important 
effect on achievement and this finding is supported by the positive and 
significant coefficiently in th« aqhievemetif equation for both Blacks and 
Whites. SES enters strongly 'atjd positively ia the pupil* s and parents' 
expectations ^nations and thus indirectly e^eVts a significant influence 
on achleve»ent for both Blax:k8' and Whites. Oa th^ other hand, this variable 
has a significant negative coefficient for Blicks in the motivation and the 
L-eache^s* expectations equations. Black pupils with a-low SES rcy^y. see 
education as an excellent if not the only way co iikprove fcheir status and, 
for this reason, may work harder than Black pipils from a hi^h socioeconomic 
background. . ^ * 
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The amotmt of iafo:?n*ation available to the pupil, INFO, Is positive ^nd » 
significant for ^Itfes in the achievement Und expectations equations whil^ 
it is only significant; for perceived parents' expectations for Black%. 
American families firmly believe in staying together for the sake of the 
children. The positive confident 'for TWOP, two parents alive and ..living 
at home; in both the reduced form and the structural form parents' 
expectations equations Suggests that this conjecture has a certain validity 

for both Blacks arid, Whites* 

f ^ * • . 

Black students who rairely speak a foreign language in the home, FL, seem 

to have a higher m^tivat ion after contxolling for all of the other variables^ 

but the expectations of these student.^, both Black and White', are on average 
* 

less than those of pupils who frequently spe^tc a foreign language. On the 
other hand Blacks and Whites who ^peak a foreign language tend to be Tower 
in efficacy, ^ 

A priori , one might think that reading before school, RBS, should have 
no Influence on achievement at the twelfth grade since the benefits should 
accrue at earlier grades and not continue until thfe twelfth grade. The 
restilts support this conjecture. "However, this variable appears to have 
permanent effects for^ Whites on a pupil's self concept and perceived teachers' 
expectations which, in turn, improve axihievement scores. This observation 
•does not obtain for Blacks* , 

Parents conceim, measured by parents talking about school, PTAS, does, 
a priori , increase achievement. However, when included in this equation 
of **the model, the regression coefficient for this variable is not significant 
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'in the structural form equfttion for either Blacks or Whites. On the other ' 
haad^ jthe pupils 'perceived parental expectations are higher on average for 



both racep , the ^monfe f recently parents talk about school Another measure of 
•parents* concern^ attendance at PTA meetings^ FTAAT/ seems to ha related 
positively to higher expectations for both Blacks and Whiteij^ but negatively 
to perceived parents^ expectations for Whites. 

Apparently j spending most of one's life in one place^ TC^ increases ^ 

N 

Black pupil's achievement and motivation^ perhaps by inducing competition among 

» ■ » ■■ 

local friends. This observation does not obtain tor Whites. Changing school 

*- 

frequently, NTCHSCL, appeai^s for Whites to directly decrease a pupil's 
expectations, on average, but increases a pupil's perception of-his paren^ts' 
e:^q)ectations. This observation does not* hold for Blacks. On the other hand, 
for Blacks the coefficient for the last time a pupil changed schools is 
positive in the achievement equ ion and negative in both the own and perceived 

, \ 

teachers' expectationiB equlitions. For both Blacks and Whites it is positive 

J 

and significant in both the motivatiou and efficacy equations* On the whole, 
these results argue for geographical stability for both races. 

IV. III. Ill School Variables: The Peer Group: 

At least since the appearance of the Coleman Report, the peer group has 
been emphasized as an important contributor to individual achievement, 

■ 

A priori reasoning suggests that the average achievement level of pupils, 

■* A • ■ ■ 

AVACH, should increase the achievement lev^l of an individual pupil. The 

I? 

positive reduced form and sttuctural form coefficients for this variable 

in the achievement equation for both Blacks and Whites support this conjecture. 
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A secondary reason for including pupil* s average achievement^ terns from the 
criticism by> ediu^ca tors and sociologists that one cannot reasonably cons'lder 
teacher effects as exogenous with individual pupil dd.ta. The arguement is' that 
bright pupils attract better teachers apd this phenomenon might result in 
observed but spurious positive coefficients for measures af teacher^ quality 
in an achievement equation. These coefficients should not be spurious 
here since we control for average achievement. 

For rearsonjB Similar to those discussed above, average motivation/ 

expectations and efficacy should enter their respective structural equations 

-H,.^., ■ ■■ • * 

positively and significantly. The estimates confirm this reasoning. • 

* . \ 
The significant negative coefficient of MIX in the otructural achievement 

' • -. ,■ * 

equation for Blacks indicate tha: a Black, pupil' s achievement is higher 

in schools with over 70 percent Uhites, This coefficient suggests that 

Blocks Tiay benefit from integration. However, it argues that partial 

ihegration into 'Schools of ^e^s^iihan 70 percent white may have no benefits 

on achievement. To be successfu- , integration must be complete, that is, 

Blacks should attend schools that are over 70 percent White. Only in this 

way may Blacks benefit from , integration. However, the perceived teachers' 

exp.ecta tions for *B lacks seem higher it^ all Black schools. Probably for this 

reason the reduced form coef f ic|.ents for the variabl^^s measuring the percentage 
\^ • •• . • ' . 

of White students in a school in the schievemen*" equation ar'^;^ insignificant. 

« »• . - 

It is not cleur from these results that integration benefits Black pupils. 

.i Interestingly and in ap^reement with the speculations of the EEOR [ ] 

the proportion of Whites or Blacks In a school appears 4o have, no effect on , 

the achievement of Whites, though less than 10 percent of the Whites attend 

schoo^ls in which the proportion of Whites is less i:han 70 percent. 
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The sigaificant negative coefficient for MLYBLCK in the structural foirm 

efficacy equation for Blacks suggests that; the self concept of Black is 

lower in schools with less than 30 percent Whites, Again^ !:hi8 variable ] 

MIX is insignificant in the structural form efjftcacy equation for Whites, 

Aftet controlling for the proportion of Whites in the school, the proportion 

of White in the claasrooro/pWPICLY, is associated with higher individual 

pupil achievement for both^Blacks and Whites. Interestingly the propprtion 

\ * • ♦ 

of fftiites in the classroom appears to directly. Increase White pupil ^ 

» •/■' ■ 
motivation but decrease Black pupil motivation and efficacy, 'perceived 

parents* expectations of both Black and White pupils seem unaffected ty tlie 

proportion of Whites in the school or the classroom. 

IV. IlllVSchool Vdriables: Teachers* Characteristics: 

Recent years appear to have witnessed increasing acceptance of the arSjiimeEft 

that variables associated with thv. schools contrfbut.e little to educational 

1/ ^ 
out?comes.~ These results do, not support this argument*:. They suggest, for 

# 

example, thdt teachers make a significant contribution to the educational 

s 

/ 

pt^ogess, particularly for Blacks, Teachers* ability, measured by a^ 
achievement test, is significant in both the reduced f orm ^^d the structural ^ 
form equations. fo;r Blacks, but not for Whites. However, this variable is 
significant and positive for White, in the structural form motivation «and 
expectations equations* The number of -teachers per pvpil, which is o^ften 
thought to ba an irrelevant number appears to significantly increase a pupil's 
achievement for both Blocks and Whites. On the other hand, for some reason, 
this ratio appears to reduce White pupils* parents* expectations. Teachers • 

■ ■ V 

experience, measured by the number of years teaching, has a qu£drat;ic effect 
in both the achievement and efficacy reduced form .equations for Blacks, As 



1. For example, see* Jencks who is probably the most popular expositor of this 
idea [ ]. ' 
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the number of y^rs of teaching initidlly increases Black pupil's 
perforowmce falls off ^but* later ^ as teachers gain ^jqperience mid perhaps 
, as less able teachers leave the system/ pupil's achievcBHent increases* 
. Therte is no suah effect for White pupils except in the sttuctural form 
expectations and perceived parents* expectation equations. 

The ^jzoportion of White teachers significantly increases' White and 
Black, pupil ©otivAtion. The reduced fona coefficient for this variable in 
the achievement equation is positive and significant for Whites, but not for 
Blacks. For some reason. Whites* achievement seems higher in schools with 
more male teachers While Black achievement seems higher in schools with 
more female teachers* Male teaching also appears to stimulate Wh*te pupil's 

i 

expectations and efficacy and yet, the perceived teachers* expectations are 
^higher for Blacks and Whites ir schools with more* female* teachers* The- 
proportion of teachers spending mast of their lives in the city or town 
where they presently live, TPTC, has a direct effect' oh perceived teachers' 
expectations fs^r both Blacks and Whites. 

Unofrtunately, this body of" data does not include a>v variable for 
the degree of interaciton between the pupils and the teaohfets in the classroom, 
nor are there measures of teaching materials* However, thi? body of evidence 
does suggest that teachers' characteriadtics are, on the whole, an important' 
component in the educational process. Looking only at the reduced form 
achi<5v«iient equations, teachers sem to be more "Important f(»r Blacks than for 
Whites. 

ft 

IV. UI. V School Variables 

These results also suggest that variables associated vith the school 

- « 

»o5 
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ara lienor tant to th# #ducatlcmal process. Agala^ nihis result nmmm to ap^ly 
aidra to Blacka tUmi to WbitiMj/ School facilities ^ for eamBsplm, anim: 
potltlvaly an4 •Ignlflcantly both tha raduced form and structural form 
achlev^mu^l: aiid oiotlvatloii aqualrlotia lihr. Blacks*/ but not ^itas« Problacos ' 
In tha school^ FHIMJSIIS^ sa iKidcoc Includtug problems of drlxiklng iutoacica^^^^s , 
dw^B, dlscourtasy to taachers and damge to school proper cy^ has an 
significant negative coefficient la the roduced form and structure^ fpns 
achl«rv4^PMmt 4^<mations for both Blackir md Whites. Even ACSS. an index inrhich 

... "ir 

laeasures the age of iSxB school^ is negatively associated with perceived 
parents* expectations for both Blacks and Whites* Schools ^ich have a 
principal with an advanced degree tend to have Black students icLth higher 
efficacy* ^ ■ ^ 

As expected I schools 'which have a policy of ddalnlr taring achie**emecit 
and I.Q. tests to their students also have pupils who score significantly 
higher on the various tests which are used here to measure achievement « 
Students who talk morm often with guidajpKte counselors tend to have higher 
e?q}ectatlons and a greater^ sense of their own efflciicy. On the* other hand^ 
tTiey appear to perceive that their pa^rents expect less of thea than those who 
do not make so lauch use of the guidance counselors* Perhaps ^ because they 

o 

view frequent visits to the guidance counselor as a si[;n of poor achieveisenti 

i^ndecidet^ness aQd future difficulty. These results appear to h Id for both 

■ ii • . 

SilAcks and Whlttti. 



V. CoQClqrflng Rdoarkt * ? 

Out pap^r atctMpts to prOTida anthropotogists irlth m understaadlng o{ 

eht «ppllc4&blllt7 of nod#UlQg the iiducatlocutl process by eiiaultasieoue 

equfttiotis. There ar^ etroag !>rtorl reeeona for believing that the educatloolnl 

process is siaatltaneoua and these reascHi^ apiMiir to be Justified by the 

-f * • 

results. Our paper also atteMptSo to provide an outline of hpir to 

estijiate^such «u>dels by tt«o stage least sijjuares. We provide exssiples of the 

application' of the technique by estissating isodels of the educational process 

for Blacks and Whites, and discuss the dlffermices betvreen the two groups«r 

The siwllianeaus approach produces estiisates vhich both tend to support 

sottie of the findings of previous studies and tend to be soeunvhat different 

frOM other results. It itay be worthiifaile to revieir brief ly soomi of the high 

points 

First, at lea:;t since the EEOR. researchers have ei^hasised the lisportance 
of parents and variables associated with the hc»e. The abwe work certainly 
is in general ^gteauent with rhe notion that the hooMi is isiportant. kowover, 
while othe; ditudies, especially the EECKl|Viewed the home as soieething given, 
the above res« Its indicate that even hooNK variables «ay be soitewhat manipulable. 
The existence of IpforMticn in the hooM! as evidenced by books, magaslnet 
encyclopedia « nd newspapers is Isqportantly related to achievement, motivation, 
expectations, and to a lesser extent, to efficacy. Purthensore, reading ' 
before school even for twelfth grade pupils, Is related to both 'expectations 
and efficacy* Again, this result holds for both White and Black pupils. 
Hence, there * re ac lions available to change home factors, at least at the 
level of givii g advice to parents. 
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PMr grtrnji Influances hmym alto hem emphasized in tSxm llt4iratur«« Xh« 
r«8uies raportiKi btra do not Amy tbm imj^tkmcm of pmmt groups mad thm 
Mftsnrts of imiraga achi«vtMMMt^ iiotivmtion, axpMtatioo asad afflcacy aatar 
^iMpoxtmntlj iQto tha strt^cturai aquatlooa* Tat^ one sight lagltiwtaly 
iroDdar id^athar l^aaa achool«^da avaragas ara adaquata iodlcaa for frha 
saaauraMaat of paar groop la£i.uaacaa aiMi quattion vbathar tha «aEplrical 
raaulta irtumid ba accorded such an iatarpratatloo ratbar itaraXy balug 
inacmwrnta to hmlp control for bias aiKi apurioua ralatlooahipa at vat 
arguad abova. . . * 

Racantly^ Antor [ ] rattartadT an acadaadc ditcuaaion on tha intagration 
Ittuat. In thla papar^ intaratt cantara upon aaatnrat of tha racial eoaipo^ 
tition of tha tchbuit in an affort to datantlna how thata ralata to tha 
aiido;anout variab Lat. Parhapt unforttnataly^ no tingla claar pollqr ^ such 
at intagrata, tagragata, or bua^ aaargat. In gimaral^ homnrar, wa tee that 
cha racial covpotltion of tha tchool affects the attitudaa and achievatMtnt o^ 
Black pupilt w^rm than it doat for Miita pupils. 

Thara appears to ba a groirt.ng belief that Inputt into tha educational 
process ara alsK>tt unrelated to outputs. This study does not support such a 
Tlev. Teachers^ for axarjpla^ even with the crude sK^asures available here, 
appeir to be very Important. The «uch discussed pup 11** teacher ratic^. balisrvad 
by parents to be isiportant but often viewed as' i|:relevant by researchers 
and idainlstratort> it ttrongly and potitlvely related to achiavaaent. 
Similarly^ the intelligence of the*teachers^ as it Is Msasurea by their own 
■cor* on a verbal aptitude test, is iapnrtant for achi«(V«Mat. Even' variables 
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««MCi*tftd vltb tbm school , nvch m fmcilitlM Md probl«M, mppmr to b«' 
iMportcnt in tkm mBtncmtioMl procMi ^ 4giila tbm mjor diff«r«QC0 betMMm 
t!ui Blftckf a£id tli« IRiitss is that tha tMchart mod tiis chsimetsflstics of 
Qim school «p|MMir to h% wcfa sksics iaport«xit for Biscks tbsa for iihit«s* 

.i,i...^inri»M, wif iiiLUi ;.i..a>r MH r-..: .iiniri, ■ wi. 

I. this findias st^^ports HaysslMi's [ } drsnrbslnias ijnprMsioo tSmt schools §xm 
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AFFSKSa I: DEXCRimOH OF VARIABLES 



4C8' 



( StiSSird ) 



AcblOTWMnt -1.644 2.607 
(2.964) tS^^lfr?) 



MOT 



0.422 0.X61 
(1.4^) (1.625) 



EXP 



^npmmttmm 0.532 0.321 
(1.5f6) (1.756) 



anr 



EtfUamy 



•0.35f 1*565 
p.fOi) (2.856) 



MLIXP' 



fmrmtM* 
ExpMtatl 



0.495^ 0.257 
(2.059) (2.249J 



DetcriptioQ 



An index construeued fron th« follovlas 
•t4uul«r(fls«d^«rijthl««: ▼«rlMtl rl4f;iit (fS)t i 
nonverbal .right (KVE) » rMdIng rl«|it (9D t 
Mth right On) gmerml InfoaaMtioct 
total right (CITI>« (A high iwro imdicatot. 
mmuf correct anymrs.) . 

An index cooatr«mted fran the lolloiriag 
standard lead variablaa; go far in^Bchool 
(PARSCL) 9 happy to quit school (WnvnWCL} ^ 
^desire in school (DE8I16CL), mmtoK of tmmm 
study (msSTUITDt njabor of day^ stay trm 
school (HDStATTS), particiyatioa in atfcla* 
tics, sttidaa:; council^ dahatiav (PAnr)# (A 
high score indicates h'igfi yotivation*) 

' i 

An Index coos(nacteu irom desire to go to 
college (COLUECI) end ^oh eaqpoctatioMa 
( Ju«EXP) . (A high score indicates high 
expects t ions •) 

An index conscrhctrd fran the folloiring 
standsrdxsed vsriablea: people are heppiar 
who sccert thkir# condition (E^^iFt) n go^4 
luck l^motM isiportant thstf hard vorh for 
success *(tS§i(MK), get shead sonehody stops 
mm (CAfIEAD)f lack of euccefs is cmp faulA 
(CStlCCeSS) , nbatevcr education hard to get . 
job (eaJOfJt MMtld nake any aacrlfice to 
get sb«sd (eSA()» vould like to change* 
be s6nehody diffwent (IXmaO) ^ SOMtlMS 
can*t iMim (eUEAIH) « teachers too £aat 
(EFSTT«J()» fiot wch chsAce f eucces# 
(ECHCtSX:) » toiifher the job harder verb 
(ferOUOl) , able to do siany things (EASLC) > 
(A ^igh scorn indicates a high feeling of, 
control €»i self ^concept.) 

An tnoex c^xistructcd fron the follpirlng 
scsnde^dijH^ vsrtables: nether *s and 
father 'a desire sbout student'* 
perfocnance in cLs«s (H06CXP and FASOC?^ 
rei>pectively) g father's and nother's c:i|»ec* < 
^at ioc^' about the ftiK^mt^s fvtvre education 
(FAJEXF mni mJtXT, respectively) # (A high 
score Indies tea bi|}^ parental rqpsrrstions^) 



All indices 

ERIC 



fro* ciM first factor of vpriocipal c 




m: 



tt.675y (1.487). 



Peqcrlptton 
♦ 

Teachers esqiaet smdexit to ba one of che 
beit ia claa«' « -2, good enough to get by 
» (A high ecore indrcetei td^ teaser*! 
ex^tatioos). - * 
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CtOliitijttIt: 
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AVACR 




f;"" ' - 

; ■ » 






ft-.- ■,■ ■ 


AVBXP 






AVEFF 








New Bagletid 




mMTL 


"Mid Atlentic 








ff.' *, ' 
ly ■ 




Plaint ^ 




SEAST 


South SMt 


[ ■ ■ 


SIfBST 


South wmt 



SH5A 



Metropoliten 

Ave* 

0 



1.300 
(0,000) 

0.083 
(0,702) 

-Okas? 

(0.206) 

-0.376 
(0.160) 

0.165 
(0.463) 

0.014 
<0.118) 

0.231 
(0.422) 

0.190 
(0.392) 
' 0.026 
(O.l^) 

0,393 
(0.489) 

0.065 
(0.24f) 



1.321 
(0.467) 



1.000 .% 

(0.000) * . . 

Average Achlevenent for phpile ia e 
(0.533)^ school. 



-0.247 
(0.193) 

-0.367 
(0.208) 

0.259 
(0.391) 

o.o&i 

(0.239) 
0.19/ 
(0.398) 
0.213 
-^.410) 
. 0.077 
(0.267) 
• 0.196 
(0.397) 

0.075 
(0.264) 



1.333 
t0,47l) 



Ayecage Motivation fdr pupils in a 
school. 4 

Average Expectation for pupila in. a 
school. 

Avertge Efficacy for pupils in a school. 



New EhBiand States - I, otherwise » 0 ^ 
Hid Atlantic S tattoo I, otherwise « 0 
Great I^ikes States » I, otherwise " 0 
Plain* States - 1, otherwise -0 
South Eastern States I, otherwJee'* 0 

South Western States - I, otherwise «» 0 

(The excluded ca4:egory contains studtots 
from the far west and Rocky Itountaija states) 

Within standard metropolitan statistical 
area - I, otherwise " 2 
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mnouB Variables 



Mean 



(Standard 
Vartabla Name Deviation) 

Blacks jrfhites 



Description 



jroBAS y 

8B^ 



INFO 



WOP 

rt 

TC 
RBS 

rtks 



S«JE \ 3.121 2.995 

, (0.991) (0.999) 

Ag« . 4.012 3.939 

(0.841^ (0.665) 

ifuiab«r of 3.050 2.187- 

old«r brother* - (2 .223) ( 1 . 556) 

Sbcio-Mioaofiiio «4).359 1.241 

Statiw (2.092) (2.130) 



Xnfociiatloa 



-0.487 0,656 
(1.628) (1.437) 



IWo P«rentui 



Foreign 
i;Bngu«ge 



Thia City 



0.525 0.803 

(0.499) (0.398) 

3.619 3.616 

(0.764) (0.736) 



0.821 0.7?<) 
(0.38'*) (0.415) 



Reading Before 2.579 2.6A(> 

School (1.227) (1.137) 

Parents 1.80' 1.853 

Talking About '(0.989) (1.068) 
School 



Male " 2, feoMle 4. 

Less than 14 I, ,». , 20 or older • 7 

« 

None older I , • • * » 8 or more older 9 



An index constructed ;frotti the first principal 
componmit o£' the followiffig standardized • 
variabilis: father *s occupational level 
(FAOCOV father's and mother's educational 
level (FAEDD and MOEDD, respectively)* 
Encyclopedia 'in home (ENCYIll) t attended 
kindergarten and nursery sctioql (KNGTEN and 
NURSI RXt respectively) , number of hours work 
for r^y (NIWFPAY) , number oK people per room 
in ti e house (DENSITY) • (A high value means 
a hir.h 8ocio-*economic status*) 

An index constructed from the following 
standardised variables: dictionary in home 
(DICTXM), daily newspaper in home (DNEWSXH), 
tripa to libtar/ (i,IB)jj number of magasines^ 
and hooks in home (NMflH and^NBlHt respec- 
tively)* (A high value ippcates high ^ 
avai ability of informatior^) 

iWo ?a rents alive and living at home * l, 
othc>^4ise * 0. 

IrcK^ ?cntly spoak a foreign language out of 
fchoiil • I, , never speak a foreign 

language » 4 

Kpcni most of life In this city or town 
I , otherwise • 0* 

Not load boforc going to school •» I, ♦••^ 
reguUrly read before going to school * 4 

i*arcnts talk d^ out school once a day «* I, 

parents mver or hardly ever talk 
nboui school • 4 



erJc 



%\0 



^Hean 



Exogenous Vartableg 

AbbrevUtton Variable ^arm (s^.j^Tl^ovlatton) Description 

Whites 



Blacks 



NH«TV 

KHHfVZ 
NTCHSCL 

LSTCHSQL 
TEST 



Watching 
Televiiioo 



4.279 3.780- 
(2.181) (1.962) 



PTAAT 
NTUCGC 

. V 

PWPICLY 

MLYBLCK 
MIX 

PWICHLY 



lAVR 



TPTC 



ERIC 



(Watching TV)2 23.068 13.138 
V (17.628). (1'».299) 
Number of 2.430 ~ :?.47l 

ti»e« changed (1.439) (1.533) 
school 



Lagetiiae 6.158 
changed school (1,531) 



Teacing 
Experience 



1,637 
(0.533) 



Parents attend 1.970 
PTA (1'.103) 

Number of 2.448 
times talk to (1.304) 
guidance coun- 
selor last /eai 

Proportion of 2.020 
white pupil:! ir (1.273 ) 
class last vsax 



6.197 
(.1.495) 

t 

1.776 



1-625 
(0.992) 

2.805 
(1.184) 



^.280 
(0*882) 



Mainly black 
school 

Integrated 

school 



0,657 O.Q34 
(0.475)- (0^180) 



0.125 
(0.331) 



Proportion of 2.523 

white teachf rt (1.670) 
m class lart 
year 

Teacher* * 29.448 

average verbal (0,527) 
right 



number of 
teachers per 
pupil 

Proportion of 
teachezrs froei 
thti city. 



0.042 
(0.073) 



0,464 
(0.236) 



0,054 
(0.226) 

W.726 
(0.765) 



29.678 
(0.300) 



0.045 
(0.009) 



0,388 
(0.225). 



Not watch TV.** I, ,4 hours or store 
per day ••7. 



Never changed school « I , . , , , changed 
school four or W'*>re times « 5 



Changed school within a^year » 2, , 
changed school five or i^oxe years ago « 7 

Schools gives intelligence tests and 
standardized achievement test^ «» 2, school 
gives intelligence, or standard achleveaient 
tests « 1, otherwise * 0. 

Parents not^p to PtA « I, ... ^ parents go 
most of the tike> 4. 

Not talk « I, ... , talk six or more 
times "^5* 



No whites « I, 



, all white « 5* 



Less than 30?. white - I, otherwise « 0 
30 - 697. white - I, otherwise 0 

. , all white 



No white ceachmrs ^ 1, 
teachers - 5s 



Teachers* average verbal right- for all 
teachers in the school. 



All from thi^ city l» ... , none from 
this city » 0. 



Abbreviatioa Variable San^a 



Mean 

(Standard Deviation) 
Blacks Whites 



TASKX 
TAMTTCH 



T^NYTCaa 



Teachers sex 

Teachers average 
nulidier of years 
teaching • , 

(Teachers average 
ntanbei^ of ^eats 
teaching) 2 



2.992 
(0,249) 

4.467 
(0.641) 

20.367 
(5.709) 



2sf(97 
(0.276) 

4.386 
(0.662) 

19.679 
(5.873) 



DeBcriptxon 

All males » 2, ... , All female^ « 4 

No years teaching « !».•., 
30 or more years "8. 



TPADTN 



HTCHLV 



AGES 



PROBLEMS 



FACILITS 



Teachers problema 0.130 0.096 
with ^ (0.151) (Q.143) 

administratTon ^ 

Nuadjer of 1..869 ' 2.409 

teachers who leave (1. 177) (1.465) 



Age of school 



P rob leas in 
the school 



PPRNMADEG 



School 
facilities 



Principal has 
Kaster's Degree 



4.843 4V575 
(l."654) .1,761) 



168.39.0 16?. 160 
(2.610) (2.198) 



11.975 12.677 
(2.173) (1.388) 



4.303. 4.215 
(0.657) (0.597) 



Lack of effective leadership from 
school administrator « 1,,,,, 
no problem « 0. — ' 

Less than 5% -left « 1 , . . . , 
more than 50% left » 7. 

Main classroom less than one year 
old » 1,..., mora than 39 years old 
- 7. 

Constructed from problems of damage, 
impertinence, discourtesy ^^nd 
violence to teachers racial tension, 
stealing, drugs and drinking. 
(High value corresponds to many 
problems. ) ^ 

Principals responses about the school 
library^ auditorium, gymnasium, 
laboratories, etc. (High valjiie corre^ 
ponds to many iacilities.) ^ ' - 

No degree « 1 ,. , . , 'Doctorate * 6. 



ERIC 



V 



APPENDIX II: REDUCED AND STRUCTURAL FORM ESTIMATES OF THE 

EDUCATIONAL PROCESS MODEL FOR .BLACKS AND WHITES 



' Achievement Equation 



BLACKS WHITES 
Reduced Form Structural Form Raiuced Form Structural Form 



ACH 










MOT 




V 






EXt 




0.278 ^ 
(2,393) 




• 0.565 
' (3.799) 


E?F 


■■fc T- 


0»299 
f5.894^ 


» 


0 . JoZ 
(4.50S). 


PAEXP^ 


• 


Kf 

* 




• 


TEXP*^ 










CONST 


(1.078) 


^ 

* « ^ * 


7 A91 
/ . OZi 

(1.367) 


(3.321) 


AVACH 


(3.514) 


0.175 
(3.321) 


n ''^i ^Q 

(4.517) 


0.221 
(i^.l29) 


AVMOT 


U • DO J 

(2.175) 


4 


U f OJ J. 

(1.167) 




AVEXP 


% (0.388) 




—U . Z JO 

(-0.809) 




- AVEFF 


— U.UJ-O 

(-0.165) ■ 


* 


(-2.259) ' 




NEWENG 


(-0.650) 




(-0.103) 




MIDATL 


r\ c "7 0 

• (2.864) 


. (2.029) 


n "^nn 
(1.772) 


0.290 
(2.103) 


LAKES , 


U.oio 
(4.574) 


0.645 
(4.207) 


n m Q 
(0.134) 


c\ 001 

(1.864rv 


PLAINS 


(3.069) . 


C2.748) 


n Q^n 
(5.156) 


0.739 
(4.720) 


SEAST 


U . i Ji 

(0.577) ■ . 


•^-U . i / Z 

(--0.943) 


n nA 0 
;(0.236) 


(—1.716) 


. SWEST 


n on 1 
(0.780) 


»ri.in nAQ 
, (—0.328) • 


(0.155) 


-r-0. 2B9 ■ ■ 
" (— 1^820) 


SMSA 


n Aon 
(-3.426) 


*"^U . J 7 46 

( — 5.432) 


*n nno 
(Q.022) 




SEX 


(-3.224) 


(—6.856) 


n 1 A A 
(-8.202) ^ 


— U.243 
«(— 4.704) 


AGE 


Zoo 

-0.432 
(-.9.061) 


( -4.65 9 


-0 . JOD 

(-8.829) 


( -4.310) 


NOBAS 


^ -0.098 
(-5,407) 


(-4.509) 


n 1 QO 
-U . ioZ 

(-6.560) 


. — u • loj 
(-5.365) 


SES 


0.278 
(12.093) ' 


0.172 
(6.038) 


0.302 
(12.535) 


. 0.128 
. (4.020) 


INFO 


0.051 
(1.768) 




0.385 
(10.968) 


0.165 
(3.833) 


TWOP 


0.074 , - ' 
(0.936) 




0.008, 
(0.072) 




FL 


-0.119 ' 
(-2.313) ■ 




-0.010 
(-0.175) 


0.089 
(1.525) 


TC 


0.26JO 
(2.467) 


0.291 
(3.025) 


-0.313 
(-2.690) 








IIS 







Achievement Equation (cont.) 
BLACKS 



WHITES 



Reduced Forn* Structural Form Reduced Form Structural Form 



,RBS 



PTAS 



MWTV 



NHWTV2 



NTCHSCL 



jLSTCHSCL 



TEST 



PTAAt 



iJTLKGC 



PWPICLY 



MLYBLCK 



MIX 



PWtqHLY 



TAVR 



NTPRPUP 



0.048 
(1.427) • 



0.151' 
(3.642) 



0.516 
(5.955) 



-0.063 
(-5.821) 



-0.021 
(-0.695) 



■ 0.069 
(2.448) 



0.224 
(2.705) 



-0.074 
(-1.936) 



0.323 
(X0..103) 



0.240 
(3.818) 



-0.111 
(-0.701) 



-0.071 
(-0.455) 



0.044 
. "CO. 866) 



0.179 
(2.217) 



TP1C. , 



TASEX 



TANYTCH 



1ANYTCH2 



■TPADTN 



14.181 
(2.313) 



-0.456 
(-1.925) 



0.280 
(1.590) 



-1.04J 
( -1.737) 



0.148 
(2.193) 



'NTCHLV f 



0.449 
(1.589) 



0.048 
(1.918) 



0.2SO 
(3:718) 



0.280 
(5.519) 



( 



0.180 
(4.638) 



0.072 
(1.746) 



0.315 
(3.3,'?0) 



-0.065 
(-5.3.87) 



-0.063 
(-1-874), 



'0.O62 
(1.910) 



0.318 
(3.Q8Q1 



-0.089 
(-2.027) 



0-.197 
(5.357) 



0.159 
(2.809) 



..X3.603) 



,-0.257 
(-1.875) 



0.149 
(2.597) 



23.832 
(4.341) 



-0.229 
(-1.156 ) 



0.275 
(1.752) 



AGiES 



PROBLEMS 



FACILITS 



PRNMADEG 

' ri 



-0.009 
C-0.241) 



0.019 
(0.604) 



-0.061 
(-3.614) 



0.038 
(1.767) 



MLR 



ALTR 



-0.254 
(-3.798) 



0.2749 
0.2749 



(:?:83a) 



-0.063 
(-0.260) 



-0.217; 
,(^1.043) 



0.124 
(2.072) 



JA 



0.186 
091 



. o.oq9 

(0.059) 



8.150 
(U496) 



-dS89 
(-1.492) 



10.729 

(2-3?7) 



-0.168 
(-0.90S) 



-0.457 
(-2. 358) 



-0.224 
(-0.405) 



-0.284 
• (-1.721) 



0.039 
' (0.629) 



, 0 . 404 
(1.295 



1 



-0.042 
(-4.305) 



) 



0.4070 



0.2595 



0.009 
(0.273) 



-0.023 
(-0.838) 



-0.026 
(-1.258) 



-0.023 
(-0.71L) 



i -0.048 
i (-2.710) 



-0.031 
(-0.409) 



0.^656 



0.2656 



0.4276 



. 0.2519 



(XV) 



, Motivation Equation r 



BLACKS WHITES 
Reduced Form Structural Form Reduced Form Structural Fo?m 



ACH 




0.126 1 
(3.267) 






MOT 








^ ■ 

: 


EXP 








rv - o /• Q 

(3.085) 


EFF . 










PAEXpP * 


• 


0.308 




0. 178 
(1.905) 


TEXF^ 








0 557 
(3.998) 


coy ST 


. (1.133) 




. (1.876) 






AVAGH 


(1.367) 




\-o.o87) 




AVMOT , 


n~ AOS 

(3,. 052) 


0.171 
. (1.747) 


(\255) 


(1.836) 


-s 

AVEXP 


-u.iuy 
(-0.611) 




* -o.^n 

(0.476) 




A/EFF 


-U.UZ8 
(-0.467) 




0.015 
, (0.200)' 




NlffWENG /< 


(i.iibb 
(0.273) 


0.429 
(2. -255) 


-0.. 268 
(-2.387) 




MIDATL 


(0.787) 


0.029 
(3.508) 


- n 9 on 
('-2.300y 




LAKES . 


0.146 
(1.534) 


0.202 
(2.283) 


-0.118 ■ 


^ 


PLAINS 


0.141 
(0.864) 


,0.229 
(1.538) 


-0.0003 
(-0-.003) 


* 


SEAST 


(4.813) 


0.549 
(5.742). 


0. 

(3i716) 


0.157 
(2.613V ^ 


SWEST 


(4.105) 


0.369 
, (3 . 204) 


U. 4- J / 

(4.347) 


— ^ 


SMS A 


0.03b 
(0.551) 




. 0.071 

n.216V 




SEX 


0.06.7 
(3.15V) 


\J t L U J 

(6'. 679.) : 


-0.063 
' (-2.913)" 




AGE 


-0 . IB.^ 
(-7.434^ , 


-0 048 
(-1.764) 


-0.208 
(-6.350) 




NOBAS 


• -U.UU4\ 
(-0.456)1 


f 0.017 
(1.682) 


-0.023 

(-1. DiJ ) 




SES ■ 


0.008 
(6.773) 


-0.079 

' 7-3.714^ 


0.115 
(9.281) 




INFO 


0.063 




0.205 , 




TWOP 


0.013 
(0.297) 


-6.185 
. -(-3.881^ - . 


-0.012 
(-0.223) 




FL 


(0.489)" 


' ' 0.052 
(1.967) 


-0il35? 
(-4.645) 




TC 

• 


0.042" 
(0.755) 


0.044 

C0.7i|fc_, 


-0.092 
(-1.540.) 





ERIC 



Motivation Equation (-<U)nt. ) 

BLACKS , WHITES^ 

Reduced Form Structural Form Reduced Form' . Structural Form 



RBS 



PTAS 



NHWTV 



NTCHSCL 



LSTCHSCL 



TEST- 



PTAAT 



0.068 
(3.804) 



-0.139 
(-6.296) 



0.491 
(4.127) 



-0.031 
(-5.352) 



^0.029 
.(-1.784) 



NTLKGC 



PWPICLY 



MLYBLCK 



MIX 



PWTCHLY 



TAVR 



NTPRPUP 



TPtC 



TASEX 



TANYT.QB 



TANYTCH2 



TPADTN 



NTCHLV 

J' 



AG I- J 



PROBLEMS 



FACILITS 



PRNMADEG 
MLR^ . 



ALTR 



0.068 
(4.569) 



-0.07'8 
(-1.757)' 



0.080 
(3,948) 



0.1^6 
(8.598) 



0.051 
(3.646) 



-0,039 
(-1.175) 



0,238 
(2.816) 



0.169 
(2.018) 



-0,081 
(-2,436) 



-0.042 
(-0,521) 



0.094 
(1.208) 



0.075 
(3.754) 



-0.184 
(-8.657) 



0.153 
(3.181) 



-0 
'(-5 



033 
335) 



-0 
(-1 



,028 
.6081. 



0 

' (5 



,G86 
,120) 



-0 
(-2 



136 
561) 



0 
12 



0. 



,065 
,897) 



101 
353) 



0 
(2 



,063 
170) 



■0 
(1 



,232 
86t) 



0.041 
(1.523) 



0.002 
(0.037) 



-2.174 
(-0.666) 



0.140 
(1.106) 



0.015 
(■0.174) 



-0,541 
(-1.696) 



0.066 
•(r.845) 



0.263 
(1.750) 



0.039 
(1.929) 



-0.014 
(-0.824) 



-0.008 
(-0.851) 



-0.032 
(-2.790) 



-0.030 
(-0.81/) 



0,041 

(1.60L2) 



0. 
(2. 



237. 
227): 



0, 
(3. 



113 
67B) 



-0, 
(-1. 



087 
188) 



•-3, 
(-1. 



607 
292) 



- 0, 
(1. 



191 
432) 



0:224 ' 
(1.273) 



t -0, 

(-0. 



027 
282) 



-0.026 
(-1.403) 



-0, 
(-0, 



0 
(1 



207 
729) 

o5r~ 

058) 



. 0 
(0 



,088) 



0 
(0 



,015 
,904) 



-0 
(-0 



:oi2 

,839) 



(-1. 



on 

013) 



1P.1805 



0.1805 



0.176 



■ :. v...^|-.£t. ,-:..:3 



-0. 

(-1. 



020 
208) 



-0 
(-0 



:oi7 

,437) 



» Q.2578 



0.2578 



-0.089 
(-3.257) 



-0.015 
(-0.958) 
0',051 
'(3.419) 



0.054- 
(2.il8) 

0.118 
(1.082) 



0,06l 
(2.146) 



0.047 
t 1.844) 



0.011 
(0.B94) 



0.546 



0.252 



Expectatiopt gquafciog 
Bl^ACKS ^ WHITES 



Redticad Form ^ 8 true ttxral Form R^4tice<i Form Structuiral Form 



ACH 




(2;827) 


< 


0.099 


MOT - 


< 


0.497 
(4.569) 




0.2S3 
(2*377) 


EXP 


• 






• 


IFF 






- 






« 


0*195 
(2,961) 




0.222 
. (3.122) 










• 


CONST 


4> 417 
(1^86) 


(2,216) 


2 •656 

(0.891) ' 


. '. M-ff 1 1. II 111. ■ i 


AVACtt 


0.018 
(0.372) 




-0.104 
(7L.639) 


: 


AVHOT 


(-oa9i) 




-0.042 
274) 




AVMP 


0.793 
(4.2611 


(4.446) 


0.712"^ 
" (i.56D 


0.326 
(3.641) 


. aveff" 


-0.025 
(-0.412) 




0.043 
(0.533) 




NEWENG 


^0.251 




-0.309 
(-a. 642) 




/ ' - ' ■ 

MIDATL 


241 
(--2.178) , 


••»U * / J4 , 

(-4.223) 1 


-0,3^34 
(-3,691) 


-0.1 <4 
(-2^945) 


1 . -it' II 1 ■! .1 1 

LAKES 


O-OIZ 
■ (0.120) 




-0.385 
(-5.053) 




PLAINS. 


0. LZS 
(0.725) 




-0.047 
(-0.473^ 


^ 


SEAST 


(0.756) * 


(-1.819) 


-0.217* 
(-2.252) 


-^-0.311 
(-4.940) 


SWIST 






0.116 
(1.104) 




SMSA 


0 , 045 

(0.661) J 




0.041 
(0:677) 




. m M, . 

SEX 


0/038 . 
(1.720) 


. 0«051 
(1.802) 


-0. 211 
(-9.395) 


-0.053 
f-X,502) '■ 


AGE 


-0.187 
(-7.090) 


-0.037 
(-1.19A) 


-0.227 
,(-6.628) 




NOBAS 


-0.024 
(-2.438) 




-0.036 
(-2. 447) 




• SES 


0.168 
(13.174) 


u.o:)y 
(2.900 ) 


0.193 

(14.963) 


0.096 
(5.925) 


INFO 


0.084 ' 
(5.27^) 


0.019. 
(1.189 ^ 


0.230 
(12.289) 


0.081 
' .4.139) 


TW3P 


o.iar 

(2.856) 




-0.059 . 
'(-l.OJS) 




PL 


-0.111 
(-3.891) • * 


. -0': 102 
(-3.854) 


-0.173 
C-5,699.) 


-u.uy'y 

(-3.730) - 


fc 


-0.027 
(-0.466) 


-0.064 
(-1^735 


-0.182 















BIACKS/ 



WHITES 



Reduced Pom 


Sti/iictural Pora 


Reduca4 Fom Structural Form 


RB8 


(3.344) 


(0.216) 


0 079 
(3.800) 


0.013 
^0.748)«' 


FTAS 


(-3.772) 




-O.O^S 
(-4.4i6) 




HHWTV 


(4,036? ^ 


» M.m.v r mi'.' HMM,..,,, ■■ 


0 lii 

(2.225) ' 




HHWTV2 


(-5.012) 




-0.O25 

(-a.9M) 




"TV"' ' 


-0.045 
(-2.'818) 


-O.O18 
(-1.144) 


-0.0^2 

(-2.882) * 


•*6«032 ^ 
(-2.291) 


L8TOTCL 


5l8i04 

(0.253) 


-0.0O4 
(-^.314) 


' 0.0^7 — 
(2.714) 




TEST 


(-0.§11) 




-O.oio 

r (-0.177) 




PTAAT 


-aJi/ 

(3,7^1) 


0.Q31 . 
(1.508) 


o.oss 

(3.758) 


0.072 
( 3.518) 


HTtJKGG 


A' jgT '■ 

(13.03 4) 


. O.i07 
(4.771) 


0.154 ' 

(7.843) 


0.08^ 
<5.115) 


PWPICLY 


(-0.25^) 




0.023 
(0.760T 




, 

HLYBLCK 


0.205 

(2.328) 


t 


' 0»131 
(1.010) 


[—7 

y 




a 255' " - 
(2.693) 




-0.032 
(-0.287) 


1 

1 ' 


POTCHLY 


rt 063 ' ' 
(2,2te2) 


■0.01$ 
• (0.963) 


0.038 
(1.179) 


1 ' 


TAVR 


Y ^0"' 057" ■ 

(1.281)- 


< 


' -0.076 
(-0.993) 


1 




(-2.051) 




-2,^46 
(-0.806) 




TPTC 


(0.067) 




07^52 1 0.173 
<l.^09)' (1.621) 


TASEX . 


rt 051 
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